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PROCEEDINGS OF THE BOARD OF REVENUE
(Laxp Revexue),

REap—the following Government Order, Mis. No. 127, Revenue, dated 9th January
. 1897 :—

Read—the following letter from the Government of India, Department of Revenue and

Agriculture, dated 8rd December 1896, No. 4371/36-9:—

In continuation of my letter, No. 2283, dated 26th August 1896, I am directed
to forward, for the information of His Excellency the Governor, a copy of Military
Department endorsement, No. 4915-D., dated 5th October 1896 and enclosures, being
a report and letter by Major R. H. Mahon, R.A., on the question of working the Salem
iron ores successfully. In this connection I am to refer to my letter, No. 2283, dated
the 26th August 1896, to which a reply is still awaited.

———

ExcLosurk No.l.

Memorandum from Major E. G. BARROW, Olciating Deputy Seoretary to the Government
of India, Military Department, to the Secretary to the Government of India, dated Simla,
5th October 1896, No. 4915-D.

. the Director-General of Ordnance in Indis, No. Transferced * for favour of such action as
\I\ _Fl“;'& 2-E., dated 21st September 1896, and enclosures. may be considered neces sary.

*

Excrosure No. 2,

From Major-General A. WALKER, pirector-Geneml of Ordnance in India, to the Secretary
to the Government of India, Military Department, dated Simla, the 21st September 1896,
No. 2042-E.

VWith reference to Military Department Memorandum, No. 4287-D., dated 28th August
1896, forwarding a Despatch from Her Majesty’s Seoretary of State, No. 75, dated 20d July
1896, for record, I have the honour to submit a report and letter by Major R. H. Mahon, R. A,
Superintendent, Foundry and Shell Factory, Cossipore, on the question of working the Salem
iron ores successfully. 'The report and letter might be sent to the Madras Government and the
Secretary of State for India. *The day must come when these Salem ores will be put on the
market, and any capitalist who may undertake the manufacture of iron and steel from these ores
will, in my opinion, reap a rich harvest,

¢
—

Ex~crosure No. 3.

! j .. MAHOY, R.A., Superintendent, Foundry and Shell Factory, Cossipore,
From Major I dated Simla, the 17th September 1896. ’

ad with interest the papers enclosed under the Right Honourable the Seorctary of
Ihavere State’s Revenue Despatch t No. 75, dated 2nd
t F.36,8.3. ~ July 1846,

Mr Iead has dealt very effectively with a schome having for its basis the export of Indian
s to Fogland, but it would not appear that any proposal to export ores having a 200-mile

 railway lead, plus 8 7,000-mile sea lead, by way of so expensive a route as the Suez Canal, wonld

have any chance of success against Spanish ores quarried on the coast with 1,000 miles of sea
lerd, closely competing shipping companies and more suitable ore, or against Swedish ores, with
rather greater leads.




Boarp or'Revenve (Laxp Reviste), No.- 24, 19ta Janvary 1897,

" It may be added to the statement made by Mr. Head that even should the Spanish Govern-
" ment place an export duty on ores, which is said to be probable as & result of recent events in
Cuba, the immediate result wohld be to bring tirst other Kuropean ores, and then American ores,
into competition. and to increase the output of the Cleveland mines. 1t is not at present within
reasonable probabilities that eny state of the' Buropean markets would enable {ndian ore to
compete. .
It is equally futile to expect an iron iudustry, in the proper acceptation of the term, to grow
from any scheme for using charcoal fuel only. Iron made by such means is adapted for epecial
purposes and commands a special -price, bu* for railvay work and ship building, as well as for
. Beneral trade purposes upon which it is indispensable that a country inteuding to fuster its iron
manufactures should rely,'such iron would be altogether unsuitable, In no count: y and under
. Do conceivable circumstances could charcoal fuel form anything but a small adjunct to that
required for the iron inddstry proper. : ’ a

. It may be laid down as an axiom that entry into the iron and steel trade proper, without
refererice to'speciak irons or steels, necessitates plant of the-most modern description workéd on
an extenrive scale. It may be of interest to mnote that the new blast furnaces of the Edgar.
Thomeon' works are turning .cut 11,000 tons of ' pig iron monthly per farnace, while English

. f)ractibe, which has a strong. fendency to follow the American, at present is best represented at
owlais with 1,250 tons per week per furnace. And the question may be asked, would it be possible

to compete with.such outturns as these, having the reduction in- general charges coneequent on
large business, with any outturn necessarily limited by thé small supply of fuel evailable, 5,00y
tons per annum as stated by the author, custing i, 24 per ton, as against about Rs. 11 or less,

.

the value of the fuel in England ard America. 1f a demand for tin plates, rolled sheets for .

pens, steel for cutlery, special steels for touls, and pig iron for-special castings were likely to
arise in India, the erection of a charcoal furnace might be justified, but to ccmmence with such,
. leaving the great industries, which absorb 4%% Ib. of the iron aud steel of the world, untouched,
would be the reverse of business like, .
Mr Head dismisses the subject of the manufacture of iron with coke fuel in a few lines,
" But I submit that a further and closer attention on lines of more accurate local knowledge
+would repay the labour, and on this subject thera«are already valuable papers contributed
by Mr. Gilohrist, }F.R.S., and Mr. Mannaberg, a perusal of which, even though, not dealipg
directly with Salem ores, would lead to useful results, o
In regard to the detail of Mr. Head’s report, I observe; for your informatibn. that the
cost of * collecting, mining, quarrying and picking”” at Rs, 14 'per ton (page 8~9 in Board’s
Pruceedings, No. 361, dated #3rd September 1896, table No. 2) is probably too low. In m

own paper on the subject I' have taken 4s. per ton (== Rs. 8-4). " I think Mr, llead is misl‘ed(b);ﬁ

.the present cost of picking suiface deposits, quarrying must, however, be soon resorted to which
will be more costly.. My figures are taken from average results at Bilbao mines, the working
of which resembles that which will be used *at Salem. On the other hand, ls. per ton taken b;
;me is an ample charge for luading if proper appliances are arranged, :

" Mr. Ifead asétimes a rate of 3 pies ];;e'r ton mile, Salem, Madras : this is decidedly too Jow.
-At present the rate would be 63 pies. But in my paper I have taken 3'9, say, 4 pies per ton
" mile, ggs being the coal rate in Bengal. It is not probable that 3 pies (= "22d.) could ever be
attained. . . . ., - o ce -
With proper appliances I think loading at Madras may be reduced to 6d., say, 7 annas
per ton. . . , o : CoeL :
Probably Government would be content with a smaller seigniorage than 6 annas per ton
-assumed by Mr. Head. - I have neglected this item, and I make the cost of Salem oref.o. b
Madras 9s. 4d. per ton against 8s. t 2, I think the higher figureds the more correet. .

|

. In the cost of charcoal Mr. Head assumes ks, 24 per ton which is not below the mark, and '

-one ton as required per ton of iron: in" his estimate, however, on page 24—2i in Board’s Pro-

“ceedings, No, 361, dated 23rd September 1596, clauses “ 6" and “o” he is “certainly wrong in
assuniug 20 ewt. of Iudian coke ad sufficient per ton of pig iron. Nor is the vost per ton of
Barrakur coke delivered in Madras correct.

In the matter of labour (table 11, page 18—17 in Roard’s Proceedings, No 361, dated 23rd
September 1896), Mr. Head has adopted so high 4 figure,' Rs. 17, that I think he must have
followed Mr. Maylor’s figures without full consideration. Jn 1858 the cost in labour appears to
have amounted to Rs. 15 per ton (poge 12, table No. 6), but if the enterprise is to be successful
at all, the method 'of working would bear so little resemblance to the working in 1838 that the
labour expended at that time must be reconsidered,

The most recent statistics (1896) show lubour, including everything in connection with tixe
blast furnace from unloading the ores to loading up the pig iron (excf’:xdin g establishment o arge! )
to be 24 pence per ton as & minimum rising to 30 pence for hematite iron, jwhilst establishmens
charges vary from 8 pence to 4 pence extra in England. Ls. 2§ to Rs. 3} was the estimate
of Mir. Maunaberg at Burrakur (see also page 15, dection IV of my report). Taking the highest
figures (for kngland) we have 2+’ 10d. = Rs. 2-4 against Rs. 21 for wages, salaries and estab-
“lishment estiniated Ly M. Head ! I can see no reasun why the English price should be ez eeder,

*

/ 1 P.S.—1If the despatch of 300 tons of ore is approved, I recommend that 600 tons of Bengaq

‘ \ opinion that, proper
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1 itable gcale, one might, indeed, expect t}xe reverse. My figures

I:f?:uﬂctiz.l?vgxl;:\g efi:xilu:e:.u 1 I have n(') statistics before me here relating to charcoal iron, but
r

it is impossible to imagine such a difference to exist. Mr. Head’s high estimate may, perhayps,

the small scale of the plant he had inwiew. , o R
be goverued by tho & - The item “ agent at port ” Rs. 1} per ton is
unnecessary and should be included in estab-

o a lishment charges. . : g " sh iid )
17 in Board"s Proceedings, No. 361, dated 23 The item ** stor2s and renewals '’ should no
‘.Se:i":laglﬁbl@ti (139‘1;)‘- " - exceed 3s. (teo bottom of page 15, my paper).

his item is 2s. 101d. = say, Rs. 2-6. . | . :
o thIe . § oints I observe that Mr. Head’s calculations and opinions confirm what I wrote
. 1804 Bevf mthli)s aper [ have made some corrections as I have found the railway lead, Salein
tin 18¢4. In prgp ly stated at 240 miles. I have also added capital charges .(wrongly
te ot ﬁw:si: er;gril charges) in connection with the freight steamers, thus raising the
‘mclud;*d o rse ergton from Rs. 3 to Rs. 4};and it may be noted that this rate only takes: into
con: '?i cﬂtr' mga s}:nall part of the utility of steamers on the outward veyage. . o
'-c,onsxlera le(:;:i o statement in the form of Mr, Head’s table 11, page .18 —17 in Board’s Pro-
-ceeiin"zFII)\To. 361, dated 23rd September 1896, applicable to the Caloutta site— -
o -t

" Page 18 (17 in Board's Proceedings, No. 861, dated 23rd
September 1596}

R

s m i me—— -
T

,‘
R G

. BS. A, P. :
Iron ore f. o b, Madras, 1 ton 16 ewt. @ Rs. 8 ... ... e ! lg (15 g
Madras to Caleutts @ s, 44 perton ... . .. - 8
Coke fuel, 25 oewt. @ Rs. 13 per ton preee e e e 1200
Limestones, 10 cwt. @ Rs. 4-6-4 ... ... o 20302
Stores renewals end sundries | ... e c.ee et ¥ 6 6
» Wages, saluries, establishment . ... ..o . ‘

Total ... 4515 1

4

tor £2-13-6 (see also page 15, Section V, my paper). ' Suitable hematite pig iron could not,-at
- sor £2-13- $ 3250 o ‘ , ‘
t moment, be landed under £3-5-0. ' . o
the pres“fl ‘:; my ’paper again after a lapse of 2} years. Iam um’a.ble to find serious flaws in it,
Renﬁ"an%a o derived from reading and eriticising Mr. Head’s report tends to confirm my
and the acs 8 ly conducted and on 8 suitable scale, an iron work a‘t Calcutta should be
ble'to produce hematite iron suitable for all ordinary steel making at a price bet\yeen £2-1‘2—‘-0
a e ‘ : _
. : ton. . . . e . 9 . .
" god i’?— 16-0 per terprise that would be required in the mamager qf a concern, mining
\ o The enefrfé)l’ :gg: f(lallllxes? transforming the fuel toccoke on approved principles, carrying and
BB O erine with the latest appliances, and finally smelting, rcouverting and rolling the products
:;a?:iflzr;;:ig sections on a scale suitable to the demand, opens up a prospect to & capable individual
: ierht exci i in the least sanguine. “w o - E .
Whldi ?,ggtoﬁclti:nﬂ;gs&i{? ;Ee proposal to send 300 tons of Salem ore t0 Messrs. Balchow
h av(v' Co );hould. I think, have the warmest support. * If. after experimenting with the
Vaug ‘“; ‘ﬁ m'oould be induced to take up the question of local manufacturs either with or
. org,h tht? Goivemmeut assistance or guarantee, no more competent or e_ntergnsmg iron-masters
; th1 glll)e found, they having wide experience not only in uqld steel making but also in f;he basio
;T;cesses‘whicl; would be appiicable to the ores of Bengal. '
1 to the Sanctoria cosl, may also be despatched to Messrs. Balchow

coal, of a quality equa ples most suitable to the coal and used in the reductions

lan, to be coked by them on princi
J (\),faaga l::re. By such means ounly can & re
: anl further information of value in reference

liable forecast of the quantity of fuel and flux be made,
to the suitable size of ‘blast furnace obtained. g

>

. .
‘
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¢s | .  MANUFACTORE OF IRON AND STEEL IN INDIA

REPORT BY MAJOR MAHON, R.A,, . '

SUPBRINTENDENT, FOUNDRY AND SHELL FACTORY, COSSIPQORE.

DATED COSSIPORE THE bru MAY 1894.

Page as given Page as now

”

" Norg.~1 have
England, a8 exponen
American praclice.

Nors.—The figures representing

o in the original.  prin
SECTION I.—THE QUESTION OF SITE woo  wee  sse oo oo 1—4 7—10
o » II.—EXTENT AND NATURR OF TRADE 45 10
’ JII.—NATURE AND COST OF RAW MATERIAL ... 5—=10 10-15
” 1V.—LABOUR AND COST, ALSO TOTAL COST ... 10 15
" V.—THE ULTIMATE COST OF PIG IRON 10,11 15—16
VI.—THE CAPITAL REQUIRED wes ves 11,12 1617

selocted throughout for general comparison the eost of manufacturing Hema
t of the best English practice ; and at Pittsburgh, United States of America, 28 exponent of the best

tite iron in the West of

price are in most cases in shillings and pence, exchange being faken at s, 24.
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ENCLoslstE No. 4.
SECTION I.
" POE QUESTION OF SITE." -

In this country I regard contiguity to the seaboard practically esspntial. Not only is it
improbable that juxtaposition of ores, fuel and flux is likely to be found in any.one place of a
snitable nature for Bessemer * work, but 1t 18 improbable that any successful works operated on a
large scale could work profitably at an inland site in this country, at least until the lapse of a

reat number of years, when competition between different railways, canals, or other means of

transit ensure low freight.

It may be argued that o .iage landward may be ultimately mnecessary, bat it must be
remembered that in this couqtry no landward 'posit-xon is central to a large area of supply, and
dius, within which profitable freight 18 possible, is satisfied, production must be

when the ra ] h
checked by the supplies coming from more favourably situated sources. A reaward site on the

oontrary is enabled to tap landward communications fyom many points, as also to open up new

- communications with other countries.

On the other hand, the fact must not be lost sight of that it takes from 3} to 5 tons of

material to turn out one ton of pig iron, depending on the rickness of the ma‘erial used;

and one of the main questions in_ deciding on site is the cost of eonveyance of raw material to the
works gersus the c_ost of conveying finished material from the works. But this is not the only
question ; proximity of suitable labour and healthiness is an important point, especially in this

country.

Examination of existing instances will help a decision.

In Great Britain the most favourably situated districts—the Black Band Field of Scotland
and the Cleveland districts of the east coast of England—are perhaps the most notable instances t
of works 80 situated as to draw all their -material from the immediate neighbourhood, but in
peither of these1s the ore suitable for the production of Bessemer iron, and in both, for this
purpose, importation either of ore or fuel is necessary.

The main areas of the occurrence of Dessemer ores aro—

The Bilbao District, Northern Spain,
The Island of Elba,
The Cumberland and North Lancashire Districts,

The Lake Superior region in America,
In India, the Salem District. !

See also note at the end o} Section III.

;o

At Bilbao the. small works of Messrs. Yhbarra are worked almost “entirely from coke im-
ported from the Durham District about 1,000 miles distant, while the greater part of the ore
raised is exported to English works there to be worked in greater or less contiguity to the fuel.

In Cumberland and Lancashire the ores are worked entirely with coke brought from the
Durham Fields. |

In America the greater part of the ores are conveyed distances of 650 to 1,000 miles to the
works situated in Pennsylvania and the North Lastern States, and worked with coke from the
Connelsville coal. . . oL

We have here instances 10 which ore is brought to fuel and fuel to ore; the gite in each
case being.governed by proximity to one or other, and also very largely by its proximity toa
trading centre. It is, however, evidently possible, and is in fact frequently the case, that a
work may be situated at & place intermediate between the ore and fuel.

In England the great iron work centres are on the Tyue, "Pees, Clyde, Mersey, or at
Cardiff, Newport, Swansea,—oT at the centres of a network of railways as Sheffield.

seaports, a8 € ; A TR
In America the neighbourhood of Pittsburgh and Chicago with their immense convergence of

railways are instances of inland situations. . i
In India the want of a convergent railway site practically reduces the question to a cheice

of seaboard or at least water approached situations. And in this respect the coast of the Bay of
Bengal appears to offer the greatest advantages. : : )
Some statistics on the cost of assembling materials at different centres will be useful.
J—
¢ By Bessemer ore or Bessemer iron is wesant ore fit for steel making and containing a mazimum of *04 per cent.

phosphorous. N
+ Almost the only instances.
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¢ . Pence per ton
United States, distances of 101=150 miles ... v
) Do. distances of 630 miles . 336
United Kingdom, distances of 101=150 I+
India, distances of 240 miles ... . 6‘52

United States, dist at L o e
water ... ma.nces of 1,000 miles, partly by rail, partly b .

Europe, Spanish coast to Tyne
Tndio, Madras conct to Caloutts. o o o e e 07
India, Salem to Calcutta + 2{

the total distance being about 1,090 miles from Salem to Calcutta.

A4 Pittsburgh and the West ing i ,
s gs an o g est of England, both using hematite ore, the cost of production
Quantity used per
ton of pig iron.

Prgni cost of ore at mine vee ses e 858 owt, @ g"(id. 181. ';ii

() :<:) see s (12 (4 e : ~J* }

Limestones ... . . %(1’ ’ ,” 3 71 ?1%3 %-2&
e » - -

Conveyance of material —
to Pittsburgh,

OI‘GS ose cesn e .... (1Y) see @ 10'1% con 18.2

Coke ... . '

Limestone ... vee . . % 'i:g - &

.Labour o

Other charges ... . g-g
2.13-9

P— —

West coast of England—

Prime cost of Ore 37-1 cwts. @ 8-0 e d
Goko2l ' @ &UY o w08
Timel0 o @L10i .. = ooy
Conveyance Ore @ 1-2 ... . . I
Coke 3781 v w0202
Lime @ 1.0° o o o 0 T8
l.abour R
Other charges ... 8 g g
Total ... 2 0 4
And similarly examined approximately for India (established near Caleutta)

Prime cost Ore 36 cwis. @ 4-8 ... . 55 ¢
. Coke 25 , @78 .. o . g8
, Lime 10 5, @1-0 ... .. SN A
s . s ere LIS 0 0 6

Conveyance Ore @ 12-5 ...
' o By e e 12 4
Lime @ 4-1 ... . e
Labour ... N o2
Other charges ... ... 8 g ¢
s see LEN ] een 6
Total ... 2 15—5
e ——— e

1f the st i iri

highar e steel works were established at Girideh, the cost mi
In other words, to establish the works

appe:;§1 to }t)ie more 1(iostly than an intermediaﬁ‘z&;‘ig1 ° foel ond.convey the other material thither

ese tigures show that the cost of conveyance and the i

- . - - t i

;2 ::a:(;lsil}ttdo not:t_greatly differ in this country and the Uni:e?ingetz.:e;er “i?zgl ihe row materiol

intor: 1a1e %%);}11 }lon of Calcutta would be more profitable than the im di o anows that the
o coal. lle a very important item referred to more extensivzi; l?gfo?velgg b(;) urhi(k)xd

nders the

neighbourhood of Calcutta preferab io
oo note on Salem.) preferable to the neighbourhood of the ore, i.c., Salem, Madras. (But

ght be shown to be considerably

ek - .
Exchaoge =1 R, ealoulated from 675 pios per ton mile 14 Boo saloulation of freight
. 180k,

'

-

{?
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The items susceptible of reduction are—

(1) The prime cost of coke.
(2) The conveyance of ore.

The former being reduced by the coking and coal works being within the same ownership
as the steel works; and the latter by the vessels, especially built for the trade, being owned by
the Company for the ezport of coal to Madras and the import of ore on the retarn journey. There
is little doubt but that the profits on the export of coal to Madras \would go far to reduce the
oost of bringing up the ores on the return journey. And the adventage of being able to carry
an item of ‘such prime necessity on the outward voyage is the deciding factor in the site of the
Indian steel works. I cannot suggest any other site from which coal could be cheaply shipped
to Madras on the outward voyages.

Taking the foregoing into consideration, I believe the neighhourhood of Calcutta is the
most advantageous situation. And it would appear probable that the advantages offered by
Port Canning, and the probability that, together with its existing appliances, it would be
obtained advantageously, leads me to point to it as the best site.

"T'he only other place on the Bay of Bengal which eould apparently compete woald be the
neighbourhood of Cocanada, working the Singareni Fields, but the want of facilities for transit
and the fact that all the district is a century behind the Bengal area leads me to neglect it in

favour of Calcutta.

Note.—The neighbourhood of Masulipa
certainly be considered. '
It haus practically the same market a8 the Calcutta site.

Could be connected by rail with the Singareni Field.
The difliculties and expenses can hardly, however, be calculated, as the east coast poris are closed frequently during

monsoon weather. The country is but Little opened up, and the coking quality of Singareni coal is doubtful.
The question should, however, be carefully gone into before pitching on the Calcutta site, of which these notes take

detailed notice.

tam on the Madras coast is a site which would have advantages which should

NOTE ON THE SALEM BITE.

The cost of the assombled materials appears to be—
s d. £ s d
Ore @ . . . . . . . v .. 4 6 perton 0 8 1}
Lime @ . . . . . v . .o .1 6 , » 009
Cuke (s under) . .- . . . .e . . . . 1156 10
Total .. 2 4 8%
Coke.—25 cwts. at Calcutta e . . . . eer e . . .. 01610
C,,lcnttatoMadras e .o S .o e e .o .o o o 0 [ ]
Madras to Salem . e . . . .o . . . .. 012 0
Handling 3 BmeS o ee er e se e v ee .. 0 20
115 10

A Total ..

|

ie e ee 24 8
0 510

fatenal .. 1) .
Laltour, &c. . . .. e .e . .e

Total ,. 210 6}

The resultant cost of the pig at Salem is then—
X . .

\

But as 90 pe
must be added be

unfavourable. .
* But the question is evidently one of the price of coke,

total of 28 ehillings per ton of pig iron, the Salem site wou

: trading centre with facilities for shipment. . . .
Cate %?tg: :ant, iglowever, that it remains uncertain whether a coking coal will be ultimately procured in the neigh-

bourhood of Salem, the establishment of the works at Caleutta contains an element of bazard. The point is one regarding
which the promoters should well satisfy themselves.
ADDITIONAL NOTE OGN SINGARENL
According to the terme of the scheme put forward for establishing steel works in the neighbourhood of the Singareni
Fields, the conveyance cost of the finished product is put at— )
s d.
From wor o . . . 4 3

Gédavari to Cooonada, 50 miles by boat, suy .. ve  ee W &1
ipcluding handling oh shipboard in harbour.

rtation to the coast, an additional 10 shillings

r cent. of the finished product would require {ranspo
o Calcutta site: the result is £3-0-6} and is

fore it can be compared with the cost of the pig at th

and oalculation shows that, if the price can be reduced to a
1d not be impossible, although advantage would still lie with

ks to Gédavari, 183 miles by rail, say . .

The pig iron being estimated to cost as under :—

BS, A. P,
40 owts. iron stone @ Rs. 8 per ton .. .. . . . . . s 6 00
40 n ooal @ ” 4 4, e . . e . 'Y . . 8 00
16 , limestone @y 3 0 e .o .o . . . . . 1 8 0
. Labour - e .o s b . e . .e o . .. 2 00
" Btores . .o . . . . . . . . 1 40
Office .o X .. LX] .. .o .o .o o’ . 1 40
- ' Total .. 20 0 0 .
. orat 1/2 say £1-3-4 :
. . . . or at coast say £1-11-8 ) B ) e
-
’
f

. —— . — —— et ————— NN
- - e g o g - -
“rw < a .- e .= _
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In this scheme it is proposed to work on the anthracitic method—that is, using raw coal of an anthracitic natare

instead of coke. . . .
This method has been used with some success in America, in the neighbourhood of the well-known Pennsylvanian

anthracite which contains from 87:127 to 90-685 of fixed carbon, but the mechanical difficultics met with have cansed a very

e
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lurge rednction of the output of iron made in this way. . . e
1In:x 1%!(:i t}Le outpu{ o{q itot}l‘ smelted by alnthraciza was 1,807,651dtons t;h'm 189}(1) (tlhl_s ligggfallémito 27f 9,184 tons, and it !

is also stated that in the Northern States only one iurnace continued on this method 1n ount of 66 formerly at work. o, . . . . . ‘
Morcover, it is in the last degree unlikely that the Bingareni coal contairs anything near the same quanti¥y of fixed ¢ The workmg of hematite ores'm the blast furnace, specmlly for _the productlop of Bessen}er ! . )‘ ‘
carbon that is contained in the anthracite alluded to. . iron, often present considerable difficulties. Asa rule, the hematite furnaces in the English H
Ifor thi reason it may be most reasonably assumed that ooke_' will have t(i be bel:ght from Bengal at an all-round é di t;icle are smaller than those working on the Cleveland and other non-hematitie irons. The ‘s i
pare* including conveyance, of not less than 30/ per ton, or for 25 cwts. say 37}, which would bring up the price of the j 01 8 berland hem atites contain very little alumina, and in congequence the slag found is trouble- N <
umberlan umina, 4 » g : ¢

fitished product on £ he coast to £3-1-6, a price which would not compete with the rates at the proposed site, ry hit] A 2 C ( !
: some to deal with. To avoid this, it is customary to mix & proportion of aluminous Irish ores,
the best of which from Red Bay oontains about 20} per cent. of #20s. From 3 to 4 ewts. are

SECTION IL
THE EXTENT AND NATURE OF TRADE.

In this country, as in most others, the railways must be the main support of any steel and
iron works, and the growing tendency of the Great indian Railways to be their own manufucturers

-~

teqm’i‘ehe.re is little doubt, but that the magnetite of Salem would require similar trea_tment owing
to the quaitsose nature of the gangue. There would, however, be no difficulty in obtainin

i for the purpose of mixing withit. ' . - -
%};@i?loxi: I::esl?;ct 1h§ reﬁ and brown hematites of Spain, though probably on the whole poorer

e
e R,

is a factor in the question that must not be neglected. In lingland the railway directorate is ve .
largely composed of men interested in the production of manufactured iron and steel, and this has < iron than the English or Salem hematites, are much sought after on account of the facilities X
resulted in but a emall amount of manufacture being undertaken by the railways themselves ; :ﬁ : offer for the extraction of iron. : ¥
in at least one railway (the Midland) the interest agaivst steel-making was 80 strong as to cause eyThe main consideration in the mining of Dessemer ores, tis., freedom from phosphorous, iy
its abandonment even after erection of furnaces. In India no such interest is likely to come into yy greatly reduces the available quantity. ' ’ ;
play, and there is nothing to prevent the Railway Companies from competing against any .ve 7 Ign Kneland an average output of 14 millions of tons of ores contiins only 12} per cent. ,
individual establishment which might be started. fit for acid steel spanufacture, the total make of Bessemer pig being only 17 per cent. of the p

The best means to take is to prepare for manufacture on a scale and with a completeness of duction of 71 millions of tons. : " f
apparatus which would enable the material to be turned out pl_leaper than it could be made by the pro The richesz deposits are those of the Furness and Whitehaven districts, of which the analysis H
Railway Company or imported. An instance of the possibility in securing trade as & monopoly : . wiven above, the Park, Roanhead and Askham mines in the Furness District being mined at !
by the reduction of cost of outturn is given by the results of the great Carnegie steel works of 1{5 %n 12 to 70 fathoms in depth. : !
Peonsylvania. This Company having completed their works on a scale of unequalled perfection 0 The Lake Superior mines are worked at depths of from.100 to 120 fathoms. |
have reduced the price of their rails by 4 dollars per ton; cutting out the profit at which the best The Spanish ores are quarried in thg open on the hill sides. )
equipped of the remaining works in America can work and securing a practical monopuly of "I e methods possible 1n the Salemh%ri will be very similar to the latter. i
orders within a very large radius. 3 . ’ The cost of collecting iron ore in the ®nit®8 States is estimated at— &

The manufacture of rails themselves is the chief production. In this eountry there are * : £ s d i
undoubtedly immense possibilities. Given a stable currency and a consequent great inflow of TLabour e oo e 0 4 3%
Yuropean capital and enterprise, the railway system must grow largely. 1t at present consists Officials . e 00 25
of some 20,000 miles of rails, and a moderate estimate would give 250,000 tons as the require- - Stores and repairs ... e 0 1 6
ment annually. Say 600 tons per week, this would not be more than would be required to give Taxes .. e eee e e 00 1% i
full ocoupation to & rail mill of moderately large size. ' Interest and depreciation and insurance .. e e 0 0 6 §

The manufacture of angle-bar, rod, galvanised sheet, plate, wiret, beams, girders, pipes Royalty .. 0 010}
pails, serews, amounts toabout 200,000 tons mwore a8 judged by the amount at present im,ported ) ) -

- \
Total ... 0 7 6} L

Given therefore the possibility of placing at any point of the coast line or in any Kastern
country any of the above detailed items at & lower rate than the same can be imported from

D e icie be sufficient trade for 500,000 tons of Suished iron and efecl anaually, ashire and Cumberland the cosi: of raising' and collecting is put at 7/ and 8/,

which 1s amply sufficient for a complete works on a large scale in full work. Moreover, this In lelc ‘
estimate is likely to increase rather than the reverse for many years to come. respeIcItllvsepi'{n ho labour in quarrying is from 1/ to 2/6 per ton, the oro being delivered in ship

Tn the United States of America, with a population of 62 millions, it is not unusual for 10,000
miles of new rails to be laid in a year. ' ’

In India, with a population 4 times greater, barely 500 miles of new rails are at present
laid annually.

The production of rails in the United States of America amounts to over one million of tons
annually, and in the United Kingdom about 400,000 tons. :

The average life of a steel rail in India with low speeds and small traffie may be taken at the
outside at fifteen years, which alone wculd give a production of 160,000 tons annually (at 120
tons per mile) without extensions. Extension to the extent of 500 miles only, which must be
enormously exceeded soomer or later, gives 6¢,000 tons more. It is reasonable to count on
250,060 tons of annual requirement within the next fiye years.

in Bi i t 7/ per ton.
in Bilbao e ® /°£d from the mines about 1} miles to the sea by complete system of wire

B\ is carry
tmm-llit;)ees(.)r&cllsined planes and railways or combinations of all three. Some 700,000 tons are,

11 carried annually by bullock cart at a cost of &. 2/1 to 8. 2/9 per ton.
howefte rzvztxildcapgear then thyz'lt {he cost of the raised ore at Biibao mines 18 from s. 3/6 to s. 4/

I —

ot th?)? :;11{::?26; "millions of tons raised, 70 per cent. is exported to England, the cost in the Tyne
beine 5. 12/ to 8. 12/6 (at present * about s. 13/). o ) : .

1 consideration of the foregoing leads to the e§t1mate tl}at, yntl.x complete appliances for
he ore from the Salem quarries to the railway, which is situated at the foot of the

conveying t ore placed in trucks should be somewhat less than the cost on ship in Bilbao.

T s g

hills, the cost of 1 4 .
. SECTION IIL Bay 4/ for ralilsin{gd 9.1;3 col]fﬁggnt% ns.n(i./ss. 11> f/jrf;);nlzt:.d:ng/grp':r%(;pg; ::n in truck. And wor}: ona
THE NATURE OF THE MATERIAL REQUIRE N lareer scale should reduce - . : . ’ .__
ANDUTTS GO Sc'll‘ ' tED A.\D ‘OBTAINABLE, The cost of conveyance of ore to various works from mines may be takgg a:; u:de;-_
(a) The Ore—Appended is a table showing the approximate constitution of ordi berland works local @ 1s. 98 "viv e e SBcwiscost 0 2 ‘9 g
hematites from the chief centres :— < PP ordinary giligldli;g;ough (from Bilbao) 9s. ... ) go. 3 %(85 g
| i t 10s. 13d. (Lake Superior) ... .« 0. ) .
—_ Furness oreu.‘Whitchaven. Spanish. | falem. Pittsburgh at 10s. 13 ( 1 2 4
. ] Ca‘,_cutt.a (Salem) are .oe oo ars sen do- 0 to .
Tron . ee ee ee s | 605—66 | 66:6—68-7| 54:6—56 6776 19 0}
Phosphorus .. o . . TH. TR, TR. TR. see note, page 9. 1
Sulphurie A‘cxd e . . 11 09 ©1—03 ™ - : . . . °© 1
Residue, chiefly silicicas ,.  ..!| 65—14 15—4 10—10} 479 The latter item of cost, which is cne of the most important in the whole problem, is calculated as |
follows : — o ) )
3 Assumiqg 88 apyears to be the case that the &i i conl i —eoking. o ioht, Salem to Madras, 200 miles—the Compf ot offers to conve ‘
1 6,000 miles alone would be taken annually]eby]:l?: ?:llc?r:lwifgzguﬁni:ft. £ 6‘75B?91: ;grfg:xibper I;:ile, a total of Rs. 7-0-6 tor the distan culated at 1/24, Pf’y;'
:upee : tpbis equals *5d. per ton mile. The freigh@ in the United S. - _.nes to about *436 and 1
1896, e _ i - i
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in England to *650. There seems no immediate probability that the rate would be reduced
below the sum named ; it is possible, however, that the Madras railway not being well off for
freight and the traffic in ore being probably a large one would reduce the cost to *4d. per mile,
The more 8o as coal is now carried on Bengal railways at *28d. per ton mile.

Calculated at this rate (4d. per mile), cost of conveyance to Madras is s. 6/8 per ton.

The onward transit to the works in Calcutta must be unquestionably by steamers belong-
ing to the Company ; and an arrangement must subsist between the Company and the Madras
railways by which Bengal coal is delivered for their consumption.

It is probable that steamers of moderate size, capable of carrying 2,000 tons of cargo,
would be found the best for the trade, to lie up to the Madras jetties and to navigate the Mutlah
river at all stages of tide. Larger steamers might, however, be found economical,

For purposes of calculation assume a 2,000-ton steam vessel—

BS,
Monthly cost of erew ... ... 8,000
” of coal ... en e e e 8,010
. of sundry stores ... aee vee e 1,600
’ of repairs .. 1,600
” of port dues ... 1,000
» of pilotage . o 1,200
of sundries =00

’ L Total ... 22,000 -
Tnterest and depreciation at 14 per cent. of ¢ block ”’ vee e 5,000

Grand Total ... 27,000

Assuming 36 voyages per annum and a carriage of 72,000 tons of ore inwards and, say, 15,000
tons of coal outward per ship used, aleo assuming a profit of Re. 1 per ton of coal up to 150,000
tons landed in Madras, the cost runs out to Ks. 4-8 per t'm of ore brought to Calcutta.

This rate would enable best Bengal coal costing on truck at the mine —

say Rs. 2.

at Port, say Rs. 6} per_ton.

at Madras, say Rs. 103 per ton.
to be sold at Rs. 113 per ton.

In support of this caloulation it is believed that market in Madras would be found as

under :—
: RS, .
Madras Railway consumption, tons 50,000, average present cost. 12:39 per ton
South Indian Railway consumption, tons 65,000, average cost ... 1503 ’
Foreign lines and public, tons 35,000, average cost (landed on
West coast), English coal ... 18
Singareni coal on Southern Mahratta Railway ... ... Rs.10 1 6

Tt would therefore appear inside the possibilites to place Bengal coal which is to English
ooal as '85 :1°125 at Rs. 113, or even more.

Singareni coal would undoubtedly compete close at all events for the foreign line traffic
but this coal is said at present to cost Rs. 6 per ton on truck at pit, and has a long railway Jead
to nearest foreign railway.

Assuming therefore Rs. 41 per ton as the cost of carriage of ore from port of Madras to

port of Calcutta or 5s. 3d. per ton, plus handling charges at 6d., the cost of transfer fr
to Caloutta amounts to 12s. 6d. * or 22s. 4d. per 36 cwts. ster from Balem

»

. 1fl’o'm.—-Shoan 8 tnlaﬁic 01§ 700i000 tons of ore be m:fxfl over the Madras line, the ore would no doubt be carried
at the same rate as coal in Bengal—say 4 pies per ton mile—and the conveyance of ore would 3
19s. 4d. per 36 cwts. from Salem to Calcutta. yane vo would reduce to 10s. 74. tor

) s d.

L] Rﬂll L. X X e [X) * 6 8
Handling . . . . 06
Bea .. ve ve .. 6 3
Total .. 12 b

L d,

VRal .. ‘4 10
Handling ns
Ses s e 63
_'l'otnl - 10 7

BT i

e v
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Colke.—There is ‘no more important problem in the whole
coke, not only of proper quality, but also at a reasonable cost.
at present no coal is worked in India which can

The approximate constitution of the better known cokes is—

question than that of procuring
) And it is most unfortunate that
be said to be a thoroughly good coking coal.

_ Sulphar, Asb. Volatile. Carbon.
Durham e e 1 60 *92 93-38
English Ordinary .. -8 545 64 88-69
Conuelsville, U. S. A. 1-0 10t0 12 . 88
Indian (Damuda) -51 1463 10-18 7519
e

From this it appears that, though the Indian coke is remarkably free from sulphur, a fact
that would have a beneficial effect on the pig iron, it is considerably lower in carbon. It is
doubtful whether this sample is the best coke obtainable, but it is probably representative; and
its value, other things being equal, is +83, coke of 90 per cent. carbon being taken as unity.

"The cost of raising bituminous coal is as under :(—

United States .
Great Britain
India ..

And the cost of coke at the ovens—
United States, average

s. 4-2:77
8. 4-8:22

8. 2-4 to 3-7-2

see 8 7'9.33

Gre&t Brltain PT) LY . 8. 8-11'5
1ndia (say) .- . 8. 7-84
This is made up per ton of coke—
S
— ‘ Coal. l Cost. ' Labour. Sundry. Total.
CWT,

United States e e e 33-86 6-0 1-6°44 0-2:68 7-9:3
Great Britain «.  » e e 33-02 6-8-25 1-7 0-8 8-11:5
Tadia .. i 380 6-8'4 1-0 1-0 7.8:4

_—

The cost of conveyance to the blast furnace is—
CWTS.

Ditsburgh (Connelsville)
Cumberland (Durham)

India (Girideh) 4 at &% pies
) per ton mile

210 milesm'
s

21 @s. 53 ..
21 @8 7-3} o

@8 5-1 ..

The ultimate cost at the blast furnace is—

CWTS.

Uhnited States 21
Cumberland 20 -

see

India
The Conuelsville coking coal of Pennsylvania is composed—
Water von ves vae .
Volatile ...
Carbon e
Sulpbur
Ash .0 e
English Durham coking coal is—
Volatile
Carbon ...

Su]phur ose 3 P e
Ash ese s ese YY)
Water

And Indian is as under—

Volatile . e
Carbon .

Ash .o s v
Sulphur vee e

ose oo 8. 5'6 ¢
v 8.7-7%

e e 8.7-4}

s. 13-7°2

6 17-05
... 8 16.113 :

.. 126

... 80107 -

. 57616

.. (784

.. 8233 ,
26-00 .

. 6621

. 169

(11} 5.96

"0 1'13

Damuda.  Banctoria,

e 4057 40-07
.. 4804 48:4R

11-39 1145

3 3




T 14

A

P

Boarp of Revexve (Laxp REVENUE), No. 24, 19t Jaxvary 1897.

i~

In the question of hardness, Indian coke fails considerably, although it is at the outsot a
denser and heavier coke than English, the weight of a cubic foot of each being appro-

ximately—

Tb.
English ... e - aee . .o .. 508
.].ﬂdia-n s voe sne TS soe ese ene 52"3

The crushing weight, which is an important consideration in connection with the size and
burden of the blast farnace, is in favour of English coke by nearly 2 to 1. The Indian coke
having a poor coherency, to what extent this would be improved by coking on a large scalo and
on scientifio principles cannot at present be determined. The ecrushing weight actually found

per square inch i8—

Ib.
English, about e e . 500
Indian ”» res vse Ty vee Y (1T oe oo 025

These figures can, however, only be taken as comparative owing to the difficalty of determin-
ing when disintegration commences. In the United States a serles of experiments showed the
weight of coke to vary from 42 to 55 1b. per cubic foot and to crush under 200 to 281 1b. per
square inch. Tested by these figures, the performance of Indian coke may be regarded as fair

Tt is not improbable that manufactured under best conditions a fair blast furnace coke would
be produced, but it would not be safe to count ou a less expenditure than 25 cwts. per ton, and
even this only under best conditions of ore and flux, both of which may be counted on. ’

Timestone.—It is rare in European or American blast furnace practice to find the selected
site without good limestone in the immediate neighbourhood. The South Stafford and vicinage
of Glasgow are, however, exceptions, and in consequence the limestone used at these places cost § s
per ton at the works.

Tn the States the average cost is per ton—

Labour. Stores, taxes, &c. Total cost.
1-1'65 . _0-2'95 5. 1-4'6
In Cumberland the figures are— ‘
Labour. Stores, taxes, &e. Total cost.
.1 0-53 5. 1-63

The cost of conveyance reckoned at 10 ewts. per ton of pig is—

Upited States, 10 ewts., @ & 1-8 —.s .
. Cumberland 10 do. @s. 1-0 e .. 00 6

The average composition of English (Stainton) stone is—

Per cent. -
Carbonate of lime vee ees e eee T - T
Magnesium carb e e 42
Silica .. e aes e . e 6
Iron, Aluminium, &e. ... . oo vee 3

Tn the case of the Indian steol works at the selected site, unfortunately limestone does not
exist, and the problem will be to place a suitable limestonewat the works at a * possible ™ price °
The landward limestones may be at once neglected, asithe cost of carriage would gmount
even in the case of the nearﬁst, }l;,o over 6s. per ton. ’
It appears, however, that by a well organised system the limestones of the A
could be placed at the works at a cost which would make its use feasible. The islunfla};?li{ggfs_t
distant about 400 miles, is, so far as I am at present aware, the nearest source, but it is mol:;
than probable that the hilly ranges of the northern coast of Burma would be found to yield a
supply closer ab hand.
The Ramri limestone appears to be well suited to the purpose, and is available in inexhaust-
ible gnantities. At a place called Bamni, somewhat further south on the same coast, an even
better stone is procurable. The analysis of both is given— ’ :

Curbonat Ramri, Bamni.
arbonate . s 944 .

Magnesia Carbonate ... .. .. .. *5 oo
Iron, &e., and metal ... . we Ol 31

Of this stone, 10 cwts. per ton may be ;:aken.

The cost of getting and loading of the large uantit teed 1 .
proper eppliances beinr;r’ provided. © ge quantity required is assumed at 1-0 per ton,

et it o s N = ———t
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The carriage by water the whole way should not excoed Rs. 8} per ton, or, say, 4. 1d,,
total at the furnaces bs. 1d. . .

YWe have then in comparison—
Cwts.
. per ton
vt of pig
at 10 owtas
1s, 6d.
1s. 6d.
2-6-5

@ 3s. 06
@ 28105 .
@ 5s. 1

TUnited States v e wes e
Cumberland e oee .
~ India
resultant cost of material.
Examination of the foregoing shows cost of raw material at furnaces te be, including raising

and conveying—

Ore, Fuel Lime. Total.

United States oo 1910 0138 016 250
Cuwberland ... 017 0 017 1 . 016 1157
Tudis 1109 O01611F 0 2 6 210 3
or s .. 17 5F 01613 0 2 6} 2 6113

Nore.—Analysis of some of the purer Indian ores is as under, but it is doubtful if any of them would be available in
eufficient quantity without admixtures of impure ores, and, so far as 1 can tee at preseut, ‘the importation of Salem ore is.

a necessity.

Red hematite from Agaria iron .. 696 Phos. 078 Sal. 08
Iron S.. om Jberria iron L. 6897 . .03 08
Iron stone from Puralia .. .. . 466 ” 02 1 o
Ircn ore from Wun ' T,. 498 v 04 :: .04

SECTION IV. -

Tre LABOUR AND COST, ALSO SUNDRIES.

The mean labour per ton of pig in the United States is given over a very large number of

examples at—
8 8.

Labour vee - oer . e %11
O v A ORI } 843
In England the figures ar
s s
Lﬂ.boul' ese e Py T . ees .re 2‘9
Ofoials e T T 0_2§ 2112

In India the cost of wages was estimated for the Barrakur Steel Works project at—
Rupees 3} to Rs. 2% per ton, including officials, or 8. 4-1 to 3-0}. But it is scarcely
concejvable that in & large works in full employment and_using the most mudern appliances
the cost of labour should exceed that in kngland. It should even be somewhat less. It may be
gssumed at— ]
s. 2-11-2 per ton of pig iron.
Sundry charges, including stores, repairs and taxes are given at—

States e see oo e ooe 2’10%
Dritain ... . e vee .. 1-91
The former figure would be the safest to assume in this country. '
SECTION V.
THE ULTIMATE COST OF PIG IRON.
The foregoing shows ultimate cost of pig iron to be—
* Material. Labour, &e. Total..
United States ... e .. 250 011 2F 216 2
England F ver o e . % lg ]'{ 0 4 9 2 0 4
. IO eee 3 0 510 212 93
Indimn {pg o e 210 3 05l 216 1



16

Boarp or Revenue (Laxp Revexue), No. 24, 19ta Jaxvary 1897.

From the above it is clear that competition from the States is out of the question. It might,
at first sight, be considered that English hematite should easily compete in the States with the
local production. But an import duty of 28s. per ton, in addition to freight, more than squares
the balance, and leaves the American pig iron & clear field for home consumption.

The selling prices of English hematite iron are given below :—

3. 8.

1890 ... . e 820 to 494 '

1891 ... . e 533 ,, 47-1] .

1892 ... . v 87-6 ,,  60-0 > F. O. B. Cumberland ports.
1893 ... .. .. .. 466, 447 }

1896 ... «e 60-0 ,, 70-0)

The minimum price may be taken at 45/-, and freight to India is unlikely in any year to
fall below 10/-; deliveries ex-ship in Indian ports would be therefore : —
£ s d

Fnglish hematite (minimum) . 215 0

Tndien (2716 1
. to

. Ca]clltta see 2 ]2 9

K Bombay 218 9

And in taking the above rates for English pig it must be noted that they are minimum,
- whereas in India they are average. : '

A more average comparison would be; Igdia as above—

A £
England ¥

e . e sae “ns sas LR 3
Taking one year with another, the rates of delivery of pig iron would a.pi)arently allow com-
petition with English pig of similar quality in any port of India, and considerable profit in
Eastern India. : .
A small import duty on English pig would settle the question undoubtedly in favour of
Indian pig.

Nore.—The distances over which the materials have to be carriel to works in various sites may be giv‘cn as under :—

—_— Ore. Fucl. Limestone.
England, West coast . | Adjacent 100 Adjacent.

Do. Ea-t coust . oo | 850 miles 200 Do, |
States, Pittsburgh .. . | 1,000 miles 70 Do.
India, Port Canning + | 1,090 miles 240 400

SECTION VI.

Tae Carrtar Requirep.

Since an Indian steel works will be within a freight distanocs of 15s. to 20s. per ton of the
cheapest and most perfectly equipped iron-producing country in the world, and will be moreover
weighted by sundry charges due to distances and assembling of materials, it may be premised
that it would be utterly futile to commence any commercial concern unless on a large scale and
with all the most modern appliances. Any supposition that tho works might commence * small ’
and grow from its profits would most infallibly produce only failure and disappointinent. A
bold and complete programme carried out unflinchingly by a powerful Company with ample
capital could alone hope for success, and, as bas already been stated, it must be on a scale large
enough to prevent the formation of other concerns, causing sub-.division of orders.

The margin in favour of profitable working is too small to allow of dependence on inter-
mediate agencies, as collieries, shipping sgents, iron mines, &o., and the Company must be pre-

pared to own 1its coal, ore, limestone, ships, &c, as well as the steel works itself and all the
appliances connected.

The extent of the plant—concessions to bo sought—depends on the outturn ; and this again
depends, to a y

geat extent, on the possibility of a return trade to the port of Madras for the out<
ward vessels.

Undoubtedly it is a qnestion of eerious moment, not only to be limited in the extent to

which inward supplies ean be profitably carried, but also to have the element of uncertainty as
to the exteut of the market available for outward freight.

™ ™
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In the foregoing it has been assumed that for every 72,000 tons of inward ore freight

'15.000 tons of outward coal could be carried to a masimum of 150,000 tons, The ore supply is
9y

. 1y, ivalent to about 420,000 tons_of pig iron.
thas %ﬁfﬁ:g%{{g Ogu;%?; a:fn:zkz :t? ‘5125,000 tons annually, and limestone at 210,000 tons

anmunlly i i d steel companies is appended —
The capital registered of a fow of the best known iron and stee P £pp
(1) Barrow Hematite Steel Company ... e ene i,?ﬁg,ggg
(2) John Brown & Co., Sh?fﬁelﬁ}'ddl bomsich 1,340,000
(3) Bolchow, Vaughan & Co., Middles Oro.l.lo ’495:600

(4) Steel Company of Scotland ... . : : .
Of these, No 1. in addition to the irom and steel works, own their own iron mines and

limestone, but no coal.

No. 2, I believe, own their own coal and limestone, but no ore.

: ; 11 these, but import their hematite ores from Spain. _
No.Gare (f)s‘i‘n]:e{; (i)xf'ot:l and steel makers, depending on external supply for raw material.
.12;;13 §§ 1 somprises sixteen blast furnaces, producing a weekly average of 6,000 tons, or,

00 tons annually.
%?3’% ha“)re at their Eston Works seven

weekly. i ¢ blast furnaces, prodncing about 1,000 tons of pig weekly.
No. 2 hﬁveuii (J;r::)[r?llhz:rng:r?cgz blast farnace [I))raetice will show the enormous diﬂ_erence
A fow g;ran'e outturn in Eugland and America, and, though attention has been directed
between arll ai\; Fagland lately to the possibility of getting more out per furnace, there are still
very largs yiencea manazers who hold that the hich pressnre of blast and rapid wear of linings
?&%ﬁ:exdp G‘:y the over—pr%duction in American fusaaces does not pay.

88, blast furnaces, with a production of 3,500 tons

e nine furns ich ei Besscmer iron
-+ Thompson Steel Works are nine furnaces, of which eight are on ,
'At ;htzgii%:erekly prg)ductiun of 10,850 tons. In 1892 these works produced—
havine TONS.
Pig iron ... gzg,ggg
Bessemer ingots ,

425,000
I

ired 1 refore sbout half that of the last-named works and approximataly
The 01;'0'511“:?01':%:1{3831_;1:7}1%emame Works, and it may be assumed that a capital of not less
equal in e’i‘lleions would be necessary to set up the necossary works and to acquire the ls?n'l and
thizei 1}iolxllls; in coal and iron. The purchase of the shipping necessary would be at least £250,000
CONCEES
additional. o. if mecessary, to detail the plant acd its cost, bat this
In a futurgr;m:: p{'e;:lt?slde(Igp:c?t think it at a)lrl probable tha.t.pa 1(.358 sum th_a.n 12 millions
seems unnecfis suffice to place the works in a_position to compete with imported iron and steel,
sterling woue jise figures would require enquiry from a directorate authorized and prepared to
:);;gtmgf Ic):‘)nycezsvsions. The mere detail of cost of plant could be easily put on paper, if

necessary.

rails

—_—

Order—Mis. No. 127, Revenue, dated 9th January 1897.
Communicated to the Board of Revenue in continuation of Government Orler,
No. 3697, Revenue, dated 10th September 1896.
: (True Extract.)

(Siguned)  G. STOKES,
Ag. Secretary to Government.

To the Board of Revenué (Land Revenue).

ResoLution—No. 24, dated 19th January 1897.

Vo. 3500, dated 1st September 1896, Government called

InBGovgrgn;i}:{e(lriggfll\ﬁ) eigmi;lation of thegﬁgures_and arguments contained

on the Joarm'ah Head’s memorandum on the practicability of conducting an iron
o M? ilt:,eorlnear Salem, and report whether, in the Board’s opinion, it was desirable
3(1;;1{1)’:1 consignment of 300 tons of Salem iron ore to England for experimental

purposes.

- . v—-‘..g—___»_:‘:—?,.ﬁ; (5 . .
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2. Mr. Head concluded his memorimdum with g summar

and in its Proceedings, No, 361, dated 23rd September 1896 thy of eight conclusions,

e Board pointed out that

h {0 '
n for the Pugl?(izlohth conclusions

mere statements of fact which eall for no

further discussion was required before the § :
could be accepted, and called for further infoﬁé?i’oﬁfth, ot

3. The first and second conclusions are
discussion.

4. The third conclusion seems to the B
by Mr. Head. '

5. There remains the seventh, which is
. f . n 18 really th :
the Board was not in possession of information Whi)Z:h “?oﬁll(zlsi;niﬁor‘tant of all, but ag
subject when issuing its resolution above quoted, it was left ove?- £ e it to deal with the
on, and Government was requested to place the papers at the d; Or consideration later
to invite free discussion, This recommendation was 5 € disposal of the press and

Q;der, No. 666, Revenue, dated 24th November 189¢ ccepted by Government 1n its

6. The Board has now received from
of In(_lia, forwarding for inf'orma_tion a repur(t}(;‘:]?inié%g;tba ]sg‘{r from the Government
question of working the Salem iron ores successfully ang gftd.]or Mahon, R.A., on the
the Board is satisfied that no further discussion neoqd be aw ?tr Perusing these papers,
Mr. Head’s unfavourable seventh conclusion cannot be' aoczl :ddbef(-)re deciding that,
experiment on a large scale. If by such an experiment it ig esh’ without a practieal
magnetite ore which is admittedly of exeeptional purity, can Ogn that the Salem
with coke made from Barrakur coal, a Bessemer iron Wh’ich caPI‘O uce when smelte(
quality with 1;nported hematite, it is probable that the cost of Iliigon}pete a8 regards
far from prohibitive. fiaking 1t locally will be

7. The conclusion in question was stated by Mr. Head in the

o f i .
“That the substitution for charcoal of Sin ollowmg terms:—

gareni coal at Xanji, .
Madras, or of Barrakur cozl at the latter place. we. : Aanjumalaj or at
Suceess.” : Place, would mot improve the chances of

8. In its former resolution quoted above, the Board has
for believing that charcoal iron could be manufactured at K
figure than that assumed by Mr. Head, but as pointed out
fuel can never form anything but a small adjunect to that re
for general trade purposes, and whatever may be the conel
with reference to the manufacture of iron at Kanjamal
necessary to investigate independently the practicability o
Indian coke.

9. From the information available it would seem that Sin i i
and investigation may therefore for the present be limited gzl)‘eltlig oa}‘avgtl_ll
working Salem (or perhaps Kurnool) ore with Barrakur coke. prachie

~10. Some of Major Mahon’s figures are, perhaps, open to critici
it 13 not certain that the Madras Railway’ Bouldpc:zrrpy ironcr;:'tamizn'ét I;:s
but, on the other hand, it is probable that ore could be mined at Kanjarlr)xahipe]: 'ton,
than at Bilbao, and, on the whole, the Board secs no reason to reject the e(sti(r}n etv;Pexf-
Rs. 45-16-1 given by Major Mahon as the cost of putting Salem 1ron on the Calae tg
market. His eritieisms on some of Mr. Head’s figures are very similar to th ado
in Board’s Proceedings, No. 861, dated 23rd September 1896. S ose mado

11. The rate of exchange assumed by Major Ma i
fav.oure}ble than can be relied on in future},r but.Jeven ifh;)tn b(eltsz'lkgeax,i)alts f: ozzbl—y mmt"e
which is never likely to be materially exceeded under the present currenc ‘la\:sra ':
seems to thc? Bqard thatj a good primd facie case has been made out for the ayssum Fl
that an Indian iron, suitable for all ordinary steel-making, can be produced at ap 10tn
which will compare favourably with that at Which hematite iron can be imported e

12. The matter being one of such momentous importan i
' ] ce to the well-being
country, the Board considers that there should not be anPy hesitation al?ozg thgeilx?z?ng(fiig;:
adoptxon of Major Mahon’s recommendation that 300 tons of Salem iron ore and 600
tons of Bengal coal, of a quality equal to Sanctoria coal, should be at once ordered to

ard to have been satisfactorily established

8BIVen primd facie reasons
anjamalai at a much lower
by Major Mahon, eharcoal
quired for an iron industy

usion eventually arrived at
al with charcoal fuel, it ig
f working Indian iron with

not coke,
ability of

r instance,

~f

. be despatched to

<«

P
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Messrs. Bolehow, Vaughan & Co. of Middlesborough-on-Tees, in view
cture, which will enable a definite estimate to be made of

¢ the pie iron which can be made from Indian ore with Indian coke and
’:gg Zgi;;l Zt? whichpit? can be made. It is observed that the Sfacretary of State in his
letter of the 2nd July 1896, No. 10, has accepted Sir Frederick Abel’s opinion that
any experiment of the kind may well be entrusted to that firm which has expressed

i diness to undertake it.  adn
o oo on of an aluminous ore, referred to at the bottom of page 7, it might be

rti - - Lo .
:§ ivléflogciso to send home a certain quantity of a suitable aluminous Indian ore.

Major Mahon might be asked for advice on the point. '

to an experimental manufa

13. The Agent of the Madras Railway will be asked to favour the Board with.a
report as to the lowest rate at which Salem iron ore could be conveyed to Madras 1n
very large quantities. The amount taken by Mr. Head as sqfﬁment for working at a
minimur?l railway freight is 500,000 tons per annum. So high a figure need not be
considered for the present, but it may be remarked that this would not produce much
more than one-half of Major Mahon’s estimate of the annual demand in eastern
countries which could be supplied from successful local iron works. It is presumed
that the rate of 6 pies per ton per mile given in the Agent’s letter of the 12th Novem-
bor 1896, No. 8579/11163, referred ounly to the small quantities under discussion 1n
the Board’s Proceedings to which his letter was a reply.

14. In discussing the question of the most advantageous site for iron works, Major
Mahon expresses himself in favour of the neighbourhood of Calcutta, but on this point
a final decision can probably be arrived at only after receipt of the results of the

roposed experimental manufacture, without which information it is impossible to make
definite estimates of the different items of cost. S :

15. If the Kurnool hematite irou ore, with regard to which Government has
ordered an investigation in Government Order, Mis. No. 4864, dated 30th November
1596, is found to be satisfactory both as regards quantity and quality, it is possible
that a suitable site would be found at Bezwada, which, after .the fso_mpletlon of the East
Coast Railway, will be an important convergent m11way. site, _Wlth short canal com-
inunication to the port of Masulipatam. To works on this site it would also probably
be possible to supply limestone flux from the Palnad taluk more cheaply than it

could be brought to Caleutta from the coast of Arakan.
‘ (True Copy and Extract.)

Secretary.

To the Secretary to Government, Revenue Department. /

Collectors of Salem and Kurnool. ‘y
Agent and Manager, Madras Railway. .

Settlement Department.

Forest Branch. R

Trades Association. .

Secrctary, Chamber of Commerce. _
* Superintendent, Government Central Museam. - - ‘

Exd. T. K. Narayans Aiyangar.

With reference to the possible need for the admixture r
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DEPARTNENT OF REVENUE AND AGRICULTURE.

‘ /

From
The Government of Fort St. George.
)
v /{‘
Recd. Lnclosures
1897.
Regd. Spare copies .
ﬁ
Letter, No. 222, 30th March 1897.

MARCH.

Srarixe that this Government deems it expedient to accept the recommendation of Major
R. H. Mahon, R.A,, to cend & consignment of Salem iron ore and Bengal coal to Messrs.
Bolchow, Vaunghan and Co. of Middlesborough-on-Tees, for the purpose of determining, by
experimental manufacture, the yslue and cost of production of pig-iron made from Indian ore

with Indisn coke.
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li No. 222, Revenve, 30t Marca 1897,
oY /
i REVENUE DEPARTMENT.

- 1

. 2
\ - ' ~ue /

. > - Tgs Hov'sLk Me. G. 8. JKES, 1.CS,,
. /l o To
¢ ;
] o
{l . [\4 | )

Acting Secretary to the Government of Madras,

) . Taz SECRETARY. =t GOVERNMENT or INDIA,
1 b DEPARTMENT OF REVENUE AND AGRICULTURE.
AU % o |
PR Dated Fort St. George, 30th March 1897.
\ "' ,\ - [’ m
h ( 1z, .
, With advertence to Mr. Sly’s letter No. 2283—36-4, dated 26th August 1896,
regarding the iron ores of the Salem
/- X distriet and the possibility of establishing .
l I Miscellaneous. an indigenous iron industry, and in con-
./ ) tinuation of my letter No. 127-A, dated
)/ J _ Oth January 1897, regarding the same subject, I am directed to forward a copy of the
e " Proceedings of this Government, No. 221, dated 30th March 1897, from which it will
g / i © be seen that His Excellency the Governor in Council deems it expedient to accept the

gt } recommendation of Major R. H. Mahon, R.A., to send a consignment of Salem iron
Jj ( ore and Bengal coal to Messrs. Bolchow, Vaughan and Co. of Middlesborough-on-Tees,
i ..t for the purpose of determining, by experimental manufacture, the value and cost of
1YL roduction of pig-iron made from Indian ore with Indian coke. The quantity of iron
\ Ere which it 1s proposed to despatch is 300 tons, being the amount described in Sir

S Frederick Abel’s letter* of the 2(th

“ % Enclosure No. 3 to the Secretary of State;s May 1896, as constituting a proper
Despatch to thggé&I?rasloGﬁgglzsn * and sufficient charge for a blast furnace.

dated 2nd July 1895, Ro- 25, " . If Major Mahon’s recommendation be

: :5 should be accompanied by a consignment of 600 tons of Bengal coal of

/ 7 :c;f};‘l?tdy, :2:185 to the Sanctorli)a coal. d With reference to the remarks cox_xtaineq in
/‘"’\ section 111 of that officer’s ¢ Report on the manufacture of Iron and Steel in India,”

! . it would also seem desirable to make arrangements for the collection and despatch of

stable quantity of aluminous ore of Indian origin; and I am thgref‘ore to request
e :hzl:lt‘:vith %he per}rrnission of IIis Excellency the Governor-General in Council, Major
b

X‘ N Mahon may be asked for advice on the point. Should the proposals’in this letter meet

' ) i -al of the Government of India, I am to say that His fixcellency the
}\\ Y gt?eg:, ?5 %?;ncil will probably be in a position to despatch the necessary consigument
\ ofoiron ore at a very early date, and, as the subject is one of considerable importance,
}“ 1 am therefore to request the favour of an early reply to this communication.

\‘ll} (| I have the honour to be,
L ‘ Sir,
f i Your most obedient servant,
/* A
!1/ |(Signed)  G. STOKES,
/ \‘ | ‘ Ag. Secretary to Government,

Fsxd. Shaik Kasim.

50 Copiss.
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No. 221, Revexve, S0rm Marcx 1897,

.
. L] -
¢ _ GOVERNMENT OF MADRAS. N

REYENUE DEPARTMENT.

Reap—the following Proceedings of the Board o

t Revenﬁe (Land Revenue), No. -
. dated 19th January 1897 ;— .

Read—the following Government Order, Mis, No. 127, Revenue,

Re.ad—the following letter from the Government
Agriculture, dated 3rd December 1

In continuation of my letter, No.
to forward, for the information of His
Department endorsement, No. 4915-D., enclosureg
a report and letter by Major R. H. Mahon, R.A., on the question of working th
iron ores successfully. In this connection

I am to refer to my letter, No, 2
the 26th August 1896, to which a reply is still awaited.

of India, Departmerl
896, No. 4371/36-9

2283, dated 26th
Excellency the

.
o

August
Governor,

——

# - .
Excrosurr No.1.

" Memorandum from Major E. G. BARROW, Offciating De
o of India, Military Department, to the Secreta
5th October 1896, No. 4915-D.

*
® From the Director-General of

Ordnance in India, No.
2042-E., dated 21st Septembe

Transferred * for fav
r 1896, and enclosures,

may be considered neces

——

sary.

Encrosure No. 2,
From Major-General A: WALKER, Director-

to the Government of India, Military D
No. 2042.E.

With reference to Military Department Memorandum,
1896, forwarding a Despatch from

Her Majesty’s Secretar of State, No. 75, date

1896, for record, I have the honour to submit a {eport and letter by Major R. 11. Mghgzdlg;g?
Superintendent, Foundry and Shell Factory, Cossipore, on the question of working the Salem
iron ores successfully. The report and letter might be sent to the Madras Government anq the
Becretary of State for' India. o day must come when these Salem ores will bo put on the
market, and any capitalist who m i

will, in my opinion, reap a rich harvest,

General of Ordnanc

e in India,
epartment, dated Sim

to the Secrotar
la, the 21st

September 1896,

No. 4287.D., dateq 28th August

- T A
‘ExcLosore No, 3, Vs .
From Major R. H. MAHOY, R.A,, Superintendent, Foundry and Shel

dated Simla, the 17th September 1896, -
I have read with interest the, papers enclosed under the Rj

t F.g6, 8. 3. State’s Reven

July 1896,
Mr. Head has dealt very effectively with a scheme havip
ores to England, but it would not appear that any proposal to export ores having a 200.mile
railway lead, plus a 7,000-mile sea lead, by way of so expensive a route as the Suez gana], wonld
have any chance of Success- ggainst Spanish ores quarried en the coast with 1,000 miles of sea
lead, closely competing shipping companies gnd more suitable ore, or against Swedish ores, with,
rather greater Jeads, ' '

Factory, Cossipore,

ght Honourahle the Secretary of
ue Deepatch + No. 75, dated 2od

L]

dated 9th January
t of Revenqe and.
1896, I am directeq
_ a copy of Mil;
dated 5th October 1896 an R ,lbf?g'
D

e Salem
283, dateq

puty Becretary to the Gover. mept
ry to the q-ovemment of India, datedlSi'Jx;S;f

our of such actjop as g,

g for its basis the export of Indian }

{
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| 1d the & anish Govern- . ‘
| ; Mr. Head that even shou & ern- |
i to the statemenﬁir:}?dig :gid to be probable as a resul(tl; tohte Il;cie;lngr ﬁ;inores,
| TR A 0{35 ib;v to bring first other liuropean oresI,t air; e eont within
diste rean b o0 the output of the Cleveland mines. L e O ofy o
don. znd to increase sl?ate (gf the European markets would e ;
| V” N ; i f the term, to grow
b / {’;_—_—J d‘e ’ i oct an iron industry, in the proper acﬁcegt::;(;ni s0 it L | i i
. \ { f 8 equally iutde -t::ge:ﬁmcoal fuel only. Iro_ri mudew E)Sr’ks‘;g D himy as well o for
T T 7 and commnds ' ico, bus for xa ey i ding to fester its iron
h fromot;:sy and commands & sPeclﬁic}}\)riltc?s indispensable that a egurglry uit:nn 01 c%uutry or 1ts 1ron
peneral brado purgl?ises luposlltc‘l'; iron would be altogether unsuitable.
factures should rely,
manufac

; hi ~1111(3t tO that

. ithout
iron industry proper. into the iron and steel trade proper, w
+»d for the iron indus iom that entry into
. requll‘ed 1 .d down as an ax10
Lo It may be lai

inti ked on
. t modern description wor
: tates plant of the mos of the Edgar-
Y 2 reference to speoilal mix;s u?:ystg:ls;;l fgfes:;st to fnotfa that tl;]eoggﬁybgﬂs: Eﬁg:ﬁ: il B golisha
i : I Lron i ted at
an extensive FoL0 turning out 11,000 tons of pig . at present is best represented at
ke are turning to follow the American, at p 14 it be possible
Thomeon hic has & strong tendency 50 nd the question may be asked, would 1t be p
. ractice, which has :veek per furnace. A 8 queBLION eneral charges consequent on
9 250 tons per the reduction in g Yable. 5.000
4 %owlms with 1, tturns as these, having | he small supply of fuel available, 9, A
d Bte with guch ou cessarily limited by the sm : bout Ts. 14 or less,
; i:r;?;)glsiness, mthtzzgi?;t:}:: ::I:thor, costing Ri.f 24 ge;; ggg,fg: agzmgltuge;:uroﬁed Sheetls f‘é" |
| er annum &8 &4, d ard America. 1f a de ial castings were likely to
L, - :ﬂﬁ%ﬁme of the fuel in E“_gllagteels for tools, and pig iron fpfli' S})oﬁz tf;ai 01 T T ith sch, |
e ) 1, steel for cutlery, specla’f a charcoal furnace might be justi e(‘,t T tha warld, umtouched, |
E:ise’ in India, tlze. eaec;ttxrc?;o which absorb % 1b. of the iron and stee
ving the great indu Sy Jike. . ) 13 fow lines.
lvgzuldobe the reverse of bl::nesub'ecb of the manufacture of iron de; (;(legr:tl;" ];:llaknowledgq
Mr. Head dismisses he san}d closer attention on lines Ofdmosaluable papers contribated
But I submit Lbati szl;lrta:r‘a on this subject there arealalggawiich’ even though not dealing - :
uld repay the fanOby nd Mr. Mannaberg, a perus . = {
wo M. Gilehrist, F.R.S-'wzuld lead to useful results. bserve, for your information, that th’e . (|
otly mthgilen:hzr?étail of Mr. Head’s WPO{;‘}' I,? Ete%s’ 1} per ton (page 8—9 in Board’s ) \.R%
regsrd 1 ini ing and picking ” 8 o) 3 ly too low. In my 3
cost IOI; o (?ollectmg’ {n 11‘111;%:1 %gi:(?}étap%ember 1896, table S\IZ 2) Ilsthli);(l)(bi})r? Head is misled by i
\ (Procoedings, T 661)" t I have taken 4s. por ton (== Bis -h);vever be soon resorted to which ‘ \_
/ 5 n paper on the sabjec face deposits, quarrying must, ho t Bilbao mines, the working ; ;
L t?l:v Erescnt cost of Plckgfg.g‘c:ures are taken from average result:ha hand. Ls. por ton taken by l
Wﬁl ba _more cos‘tly;hat vy;'hicrl)l will be used at Salem. Omn the other ’ .
of which resembies & !

>
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i ged.
. if proper appliances are arrange o ] oo Tow.
mo is an ample charge for 1(::(101;15, ;,i egr ;; D . Satom, Madvas: this s decidodly oo
ara
*  Mr. Head sssumes

‘ 3*9, say, 4 pies per ton -
1d be 61 pies. - But in my paper I hzlv'et ta.xkeit;so( B e Bver bo
At present the raltle Wn:l rat: in Bengal. It is not probable that 3 p
: i ing the co
mile, this being

attalr 1i 2 ot Madras may ¥ 4 %
. . . be roeduced to 6d., say, 7 annas . :
[ t iW'ih proper 8pp iances I think loading A ;
- 1

_— per ton ¥
ton ' t would be content with a smaller seigniorage than 6 annas per tor
pel‘ . G vernment wo
Probably Go

ave neglecte is i ko the cost of Salem ore £. 0. b., i
assumed by Mr. Head Th glect d this item qnd I ma ] : S y (
> g  ag inst 8s Pl)—‘lllt.3 I think the, higher figure 13 thé wore correct.

) $on aga 3.

Madras 9s. 4d. per 3

Th below the mark, and,
\M[r Hoad assumes Re. 24 per ton wh:}chéi;‘ga_;?“irn Board’s Pro-
in the cost oi(fi:h&fc(;f;; 0; iron:in his est'mlmte, ?‘wbexf;hg ‘}; % he is certainly wrong in
. ired per ber 1896, clauses
one ton as requir ted 23rd Septem 4
\IO. 3611 date

o W ig i i vost Pel‘ ton of.
: i (3()k6 as Bﬂm(ﬁieﬂt Per ton Of‘ plg iron. hor . 18 '.}]8 O f
q‘ e 2“ C t Of Iudu}n

assumng .

i
i orrect. i 's Proecedings, No 361, dated 23rd .
livered in Madras cor 18—17 in Roard’s Pm g
“Barrakur coko fe f labour (table 11, page
In the matter of la

i t have
i z Rs. 17, that { think he mus :
ted so high a fiaurpa 1 st o Jabour appears (o
September 1896), Mr. élei‘-&las‘l‘&?tgg\?%)full cmisideratlcéx)l bl:tnlfl%])l: ;llee:,gt:i&t Jabour ep hess&u
How Maylor’s figu : ble No. 6), orking in 1838 that the
{101},(;“::,3:;&(11:({ pes 15:361‘ t?{)\(};{gg&iﬁ ,'28- little resemblance to the working in 185
av
othod of woirking
at all, the met

idered. ] .
i ust be reeonsidere . . ing in connection with the
labour expended at that tl.m.e m(‘896) ghow labour, mcl}ldlng ?:Yeglt(}]l;l,? g pl:: ablishnient ¢! avoes),
" The most recent statistics to loading up the pigron (excly iron, whilst establishment
i last furnace from unloading t}?eﬂ:‘::m rising to £0 pence for )llemgt ;tt: 01 Rs’ 31 was the estimate
e 24 pencspo '3 pene o 4 pene extra o DV of 1y Teport). Tuking the lighess
from 3 p 15, nection |y Tep arios and estabe
chﬂ;{ﬁesm"::r};aberg at Barrakur 2(seel S(I,so._lwf{z. 2-,-4 against 18 J‘l i({r ﬁﬂg;g‘:; :;[},Jlrfﬁisb‘:} xteeda, ) .
gfgures (for Englaudg wﬁ hg:ads; I can see no reasen why the English p .
: timated by Ar. ’ :
lishment e8
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If the plant is planned on g suitable srale, one might, indeed, expect the re
refer to eoka-worked furnaces. I have ng statistics before me hore relating t
it is impossible to imagine snuch g difference to exigt, Mr. i
be gnvernad hy the small soals of the plant he had in view.
Puze 18 /17 in Board's Proceedings, No. 361, dated 23rd
Beptember 1596, : unnecessary and shoyld be neluded |
lishment charges.

. Page 18 (17 i Board's Proceedings, No, 361, dated 23r4° he 1tem stores ang Tenewgly *>

Beptomber 1896). .
. . . exceed 8s. (see bottom of pege 15

In the States this item is 25, 10id, — say, Rs. 2-6,

In several points I observe that Mr. Head’s calculations and OPinions confirm what T g, o
u this paper I have made some corrections as I have found .the railwg ¥Tote

lead, 4],

to Madras, was wrongly stated at 240 miles, I have also addeq capital charg;spa((:;r;alflm
ineluded at firs in general chargos) in connection with the freight steamrrs, t} o misin""g.hy K
vost of carriage per ton from'Rs. 3'to Rs, 41, and it may be noted that thig § the

rate only tok of :

coasideration g giall Part of the utility of steamers on the outward Voyage, ¥ takes intg
Tappend a statement in he form of My, Head’s table 11, Page 181y
weedings, N, 361, dated 234 September 1896, applicable to the Caleutta gite—.

The item « agonz at port » Rs ;

shou]d~ n:;g
» I paper),

in Boarqrg Pro;

. . %
dron ore £, o, b, Madras, 1 ton 16 ewt. @ Rs. 8 |, .
adras to Calentta 4 Rs. 41 per ton .
oke fuel, 25 ¢wt, @ Rg, 13 per ton
imestones, 10 ewt. @ Rs. 4-6-4
Stores renewals and sundries
ages, salaries, establishment

XY e

=l oovoagom V.

' Total e 451

|

9t £2-13-6 (see also gage 15, Section V, m

aper). Suitable hematite pi
the present moment, %.p per) pig

e landed under £3-5_
Reviewing Iy paper again after g lapse of 2} years, I am unable to find seri i
and the advantage derived from reading and criticising Mr, eaq’s report tends ::)1 scﬂaws

-o&mon thac,it, pxi;)perly conducted and op g suitable seale, an irop work at Qg
able to produce hematite jrop suitable for all ordingy steel making at g 1 ﬁ
and £2-16-0 per ton. d § . price between £2-12-0°

The energy and enterprise that would be ro
its own ore, fuel and fluxes, trausforming the fye] t

iron conld not, a¢

» ay also be g tched ¢
Vaughan, to e coked by them on Principlos most sy espatched to A
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REPORT BY MAJOR MAHON, RA, -
SUPERINTENDENT, FOUNDRY AND SHELL FACTORY, COSSIPORE.

894.
DATED COSSIPORE THE bra MAY 1
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Tf the plant is planued on a suitable srale, one might, indeed, expect the ‘,)Vﬁrse_ My fignres
refer to eoke-workel furnares. I have no statistics before me hers relating’ ¢ lare.oa] iron, bug
it is impossible to imagine snch a difference to exist. Mr. Head’s high estitl® May, pavha...
be governeld hy the small soale of the plant he had in view. AN -~
The item ¢ agen% at port R;f\
unnecessary and should be included <
lishment charges.
The item * stores and renewals’’ shoy,
g . exceed 3s. (see bottom of page 15, my pa
In the States this item is 2s. 10;d. = say, Rs. 2-6. bl
In several points I observe that Mr. Head’s calculations and opinions confirm what I er)t"
in 1894, In this paper I have made some corrections as I have found.the railway lead, Salem
to Madras, was wrongly stated at 240 miles. I have also added capital charges (wronel
included at first in general charges) in connection with the freight steamers, thus raisine !t.h'g
vost of carriage per ton from'Iis. 3 to Rs. 4}, and it may be noted that this rate only takes into
consideration a small part of the utility of steamers on the outward voyage. :
I append a statement in the form of Mr. Head’s table 11, page 18—17 in Board’s Pro-
ceedings, No. 361, dated 23rd September 1896, applicable to the Calcutta site—

Page 18 (17 in Board's Proceedings, No. 361, dated 23rd
Beptember 1896},

Page 18 (17 in Board's Proceedings, No. 361, dated 23rd"
September 1896).

. ’ ' BS. A, P. °

Jron ore f. 0. b., Madras, 1 ton 16 cwt. @ Rs. 8 . 14 6 5
Madras to Caleutta @ Rs. 4 per ton v 81 7
Coke fuel, 25 owt. @ Rs. 13 per ton v e o .. 16 4 0
Limestones, 10 cwt. @ Rs. 4-6-4 ... cee L ese e 2 83 2
Stores renewals and sundries e e .. 2 9 86
Wages, salaries, establishment . . - e 2 6 5
St ————

Total ... 4515 1

A4 R ————.
’

or £2-13-6 (see also page 15, Section V, my paper). Suitable hematite pig iron could not, at
the present moment, be landed under £3-5-0. .

Reviewing my paper again after a lapse of 2} years, I am unable to find serious flaws in it,
and the advantage derived from reading and criticising Mr. Head’s report tends to eonfirm my
opinion that, properly conducted and on a suitable scale, an iron work at Calcutta should be
able to produce hematite iron suitable for all ordinary steel making at a price between £2-12-
and £2-16-0 per ton. . .

The energy and enterprise that would be required in the manager of a concern, mining
its own ore, fuel and fluxes, trausforming the fuel to coke on approved principles, carrying and
transferring, with the latest appliances, and finally smelting, -converting and rolling the products-
to rails and sections on a scale suitable to the demand, opens up a prospect to a capable individual
which might excite enthusiasm i the least sanguine,

‘I have only to add that the proposal.to send 300 tons of Salem ore to Messr® Balchow,
Vaughan & Co. should, I think, have the warmest support. If, after experimenting with the

_ore, that firm could be induced to take up the question of local manufacture either with or

without Government assistance or guarantee, no more competent or enterprising iron-masters

could be found, they having wide experience not ouly in acid steel making but also in the basio
processes which would be applicable to the ores of Bengal. '

P.S.—1If the despatch of 300 tons of ore is approved, I recommend that $00 tons of Bengal
coal, of a quality equal to the Sanctoria coal, may also be despatched to Messrs. Balchow,
Vaughan, to he coked by them on principles most suitable to the coal and used in the reductions
of the ore. By such means only can a reliable forecast of the quantity of fuel and flux be mads,
snd further information of value in reference to the suitable size of blast furnace obtained.7

. {’hj;». e . ~. N B
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MANUFACTURE OF IRON AND STEEL IN INDIA.

»

BEPORT BY MAJOR MAHON, RA,
SUPERINTENDENT, FOUNDRY AND BHELL FACTORY, COSBTPORE.

DATED COSSIPORE THE 6ta MAY 1894.

_Patie a8 .gi_verln Page a; gow
in the original. printed.
; .—THE QUESTION OF SITE e o 1—4 7—10
SECTION I{—Ex’rnm AND NATURE OF TRADE 4,5 10

” III.—NATURE AND COST OF RAW MATERIAL ... ... 5—10 10~15

” JV.—LABOUR AND COST, ALSO TOTAL COST ... 10 15

? V.—THE ULTIMATR COST OF PIG IRON 10,11 15—16

” +VI.—THE CAPITAL REQUIRED ses ‘11,12 16—-17

b
’ ted throughout for general comparieon the eost of manufacturing Hematite iron in the West of
in gllzg?.; I.,f;:,fe:ilzﬁ the be:t English prif:tice ; and at Pittsburgh, United States of America, 88 exponent of the best

American praotice. ]
Nors.—The figures representing price are in most cases in ehillings and pence, exchange being taken at 1s. 24 |
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THE QUESLION OF SITE.

> gost”
In'this country I regard contiguity to the seaboard practically essential. N y is i
improbable that juxtaposition of ores, fuel and flux is Ji kefy to be ¥ound in any ogz ;!1133 losflﬁ
suitable nature for Bessemer * work, but it is improbable that any successful works operated on a
large scale could work profitably at an inland site in this country, at least until the lapse of a
(C - groat number ¢
2 {7 transit ensure low freignu.
| 7 (} s It may be ax.gueq that carriage landward may be ultimately necessary, but it must be
X, Y remembered that in this country no landward position is central to a large area of supply, and
/ 1 ? when the radius, within which profitable freight is possible, is satisfied, production must be
: checked by the supplies coming from more favourably situated sources. A seaward site on the

f
|
!

I

&
communications with other countries.

' eontrary is enabled to tap landward communications from many points, as also to open up new
4
) On the_other hand, the fact must not be lost sight of that it takes from 3} to 5 tons of

T

L material ito turn out ome ton of pig iron, depending on the richness of the material used;
and one of the main questions in deciding on site is the cost of conveyance of raw material to the

works versus the cost of conveying finished material from the works. But this is not the only
question ; proximity of suitable labour and healthiness is an important point, especially in this.
eountry.

( Examination of existing instances will help a decision.

) In Great Britain the most favourably situated districts—the Black Band Field of Scotland

of works so situated as to dra_w all their material from the immediate neighbourhood i
1) neither of these is the ore suitable for the production of Bessemer iron, aﬁd in bo(t)g, ’fc})ru:hli!;»
) purpose, importation either of ore or fuel is necessary. )

4
N !
~ > The main areas of the occurrence of Bessemer ores are—
K

0 The Bilbao District, Northern Spain,
g The Island of Elba,
The Cumberland and North Lancashire Distriots,
The Lake Superior region in America,
In India, the Salem District.

Bee also note at the end of Section ITL.

At Bilbao the small works of Messrs. Ybarra are worked almost entirely f; .
N ported from the Durham District about 1,000 miles distant, while the greatey;' p;g?lofc(&?x;
\ raised is exported to English works there to be worked in greater or less contiguity to the fuel.
o In Cumberland and Lancashire the ores are worked entirely with eoke brought from the
1 Durham Fields.
In Amerioa the greater part of the ores are conveyed distances of 650 to 1,000 miles t
works sitnated in Pennsylvania and the North Eastern States, and worked with coke figmo :}};:

\ Connelsville coal. .

case being governed by proximity to one or other, and also very largely by its proximity to a.
trading centre. It is, however,_ endentl_y possible, and is in fact frequently the case, that a
work may be situated &t a place intermediate between the ore and fuel.
\ Jn England the great iron work centres are on the Tyne, Tees, Clyde, Mersey, or at
seaports, as Cardiff, Newport, Bwansea,—or at the centres of a network of railways as Sheffeld.
In America the neighbourhood of Pittsburgh and Chicago with their immense convergence of
railways are instances of inland situations.

In India the want of a convergent railway site practically reduces the question to a choice
of seaboard or at least water approached situations. And in this respect the coast of the Bay of
Béhgal appeas to offer the greatest advantages.

" Soine statistics on the cost of assembling materials at different centres will be useful.

‘ \ ) oo We have here instances in which ore is brought to fuel and fuel to ore; the site in each
b [
VR 1

¢ By Bessomer ore or Besscmer iron is meant ore fit for 'lteel making and containing 8 maximum of ‘04 per oent.

hosphorous.
Phot® t Almo:t the only instances.

when competition between different railways, canals, or other means of

' and the Cleveland districts of the east coast of Bngland—are perhaps the most notable instances +
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TUnited States, distances of 101=150 miles -
_Do. distances of 630 miles ik . i =
United Kingdom, distances of 101 =150 \ Jsptible of reduction are—
%ld}ta.ddlittmtmes (;)f 240 miles .. ] ' rime cost of coke.
nited dtates, distances of 1,000 mile iy , nce of ore.
. ' 8 partly b . . , _ _\~; +u0 gonveya
- water G e P y )"faﬂ’ partly by Jog\ - Sy LN N .,-;géﬁt for being reduced by the coking and coal works being within the same ownership
I u;?PO],\;%&DlSI coast to I'yna e 128%, SN : ! { # The pvorks; and the latter by the vessels, espec.ally built for the trade, being owned by
ndia, Madras coast to Caleutta aee 07 N\ ¢ . ny for the export of coal to Madras and the import of ore on the return journey. There

India, Salem to Calentta . e 107 0T ‘{w/ | = goubt but that the profits on the export of coal to Madras would go far to reduce the

- the total distance being about 1,090 miles from Salem b ol ™ . }1 ) \(oos; . fﬁbringing up the ores on the return journey. .And the advantage of being able to carry

on the outward voyage isthe deciding factor in the site of the

At Pittsburgh and the West of En : & . :
i s gland, both using hemati ¢ i f such prime necessity .
is us under :— ’ § hematite ore, tho cost of Production ;2&?::1 s(t)eelsworé)s. I cannot suggest any other site from which coal could be cheaply shipped
' Quantity used ‘ the outward voyages. . .
ton ;iyplil; iron, ) to MaTCtkafn;n the foregoing {nt% consideration, I believe the neighbourhood of Calcutta is the .
Prime cost of ore at mine e. d. o g ) / et advantageous situation. And it would appear probable that the advantages offered by -
Coke ‘35-8 ewt., @ 6+6 1]'_7 * R \ Janning, and the probability that, together with its existing appliances, it would be
Limestones ... s e 210, @ 7-9'33 8.2 v Yy ‘obtained advantageously, leads me to point to it as ;ol}ilehbest 1s(ite. g . db
Conveyance of material w 10, 145 (-3 ; p The only other place on the Bay of Bengal which could apparently compete wo e the
—_ ¢ P A neighbourhood of Cocanada, working the Singareni Fields, but the want of facilities for transit
Ores o Gg imb‘i'ghi 4 \ . /Q and the fact that all the district is 8 century behind the Bengal area leads me to neglect it in
(‘()ke sae (1) oo Y - eee 18-2 \ /'E‘ . f Of Cﬂlcﬂtt&a )
. @ N : ’ avour
%A;r{;:sione cee ses | e veo e (@J g_g . 0 51.8 '3\ } (2\ No“,—The‘geiBhb"“’h"od of Masulipatam on the Madras coast is & site which would have advantages which ehould
.o s .o b - . inly be considere .
Otbercharges .. . 11 I w59 Cl T R e T
sse  eas cea Y 3-0 E// %T%ﬁg;ﬁ?m and eyxpengee can hardly, however, be calculated, as the east coast ports are closed frequently during
T i nsoon weather. The country is but little opened up, and the coking quality of Bingareni coal is doubtful.
2.13-9 { me The question ehould, however, be carefully gone into before pitehing on the Calcutta site, of which these notes take
Fest coast of England— —_—— f detailed notice. »
: NOTE ON THE SALEM SITE.
Prime cost of Ore 87-1 ewts. @ 8-0 £ d h bled materials appears to be—
Coke 21 w G 8113 - o e e 014 10 The oost of the assembled materialg appears - s
Limol0 ., @110} 1 I T g%l @ onowonmonononon o nistT oo
Conveyance Ore @ 1-2 ... . oo e e 0010 Cobo (o under)  ve o+ ee e e+ e ee we w0 s 11610
Coke (@ 7-3L ... " . vee vee w 0 2 9 —_—
Lime @ 1-0 ... ) oo vos e . 8 7 8 Total .. 2 4 8§
J,Eboul‘ ove 3 e e e h 0 6 —25 cwts. t Cal utta e s .e . se . o8 e .. .. « 01610
Other charges .. h . s “w 0 2 9 Ooke.—2 C‘;lcut& to hfadm re ee es es et e es s4e as e 0 5 O
. XYY vea ase .se ws 0 2 0 Madras to Sa}em . .o .e . .o .e . . . « 012 0
Handhng?»tlm% e .s .0 ve Y e e . ea o e 0 2 0
Total 2 0 4 Total ,. 115 10 (

s Gr——

And similarly examined a pproximately for India (established near ‘C'alcutta) The resultant cost of the pig at Balem is then— 2 4 8

lfaf@!’i&l .0 .o .o L1 e e e . .e .e
I_.aboll!',&c- .. .o .o .’ .o . es e .. . . 0 b 10

Prime cost Ore 38 e
owts. @ 4-8 ... . d
" Coko 25 ,, @784.. . o oo 085 Total .. %10 6} ., ~
” Lime 10 " 1.0 . . .ae cee . g 9 7&
8. d. oee cee . - 0 6 ¢ the finished product would require transportation to the coast, an additional 10 shillings
o 8r§ @i 12 "“‘Bg: ?dggdpg;ftﬂt;: can bo °°“‘P‘“e% with the cost of the pig at the Caloutta site: the result is £3-0-6} a.ndgi.
oke 5.1 aue 4 must be adde ‘ : . - .
. ven oo ;o 15 evidently one of the price © ., and oalcnlatxon_shows that, if the price can be reduced to a
Tpel 1 Tl 0 T gnion wrimnly ot e o e A I SR R
abour ... z S tacilition &~ _.nent. ' . . ‘
Other ch ree oo Y aee .ee we 0 2 ()é Calcutt&:' & g&mﬁoﬁ:ﬁ,?m it rem- _certain whether a coking ooal will be ultimately procured in the neigh-
o - - h N __0 26 Mur'{gofi 3f°§u1em the establishment of . works at Caloutta contains an element of hasard. The point is one regarding
- which the promote;e ghould well satisfy «nemselves.
T )
. : ADDITIONAL NOTE ON BINGARENL
ﬁ—

e soheme put forwn:-d for establishing steel works in the neighbourhood of the Bingareni

If the steel works were establish X o th
According to the terms £ the finished product is put at—

higher. . ed at Girideh, the cost might be shown to be considerably

i t O
In other words, to establi . Ficlds, the conveyanoce cos s 4.
4 ish the works near the fu . . ) .
" el and con . } A 183 milesby rail, 887 e se  er e ee  as 4 8
appears to be more costly than an intermediate site, vey the other material thither . E?ﬁ?vl’grl‘:é’;gﬁfﬁf?d miles by boat, %no} R R R |
inoluding bandling on shipboard in harbour. '

These figures show that the cost of conve ;
. a N
is brovght do not greatly diffr in this aountey s the T ey O76F Which

intermediate position of Caleutta would ;
of the coal. While & very impo rt:x‘mlt _be more profitable than the immediate neighbourhog

the raw material
It also shows that thy The pig iron being estimated to eost as under:=

40 owts. ironstone@Rs.Sperbon . . .
oal

A, P
00
. item referred t 00
neizhbourhood of Caleutts pref ; 0 more extensively bel d J €0 ° @ & mowe en e
s el‘&ble t . y OW ren €rs the » B s .o Y] s .e .o o l s 0
see note on Salem,) P o the neighbourhood of the ore, s.c., Salem, Madras. (But f ' 16 , limestone @ » A O 200
* Exoh . Blores e e om0 U0
ange /:l R., oalculated from 6-75 Pios per ton mile, Y os salosion o P~ ' Office .. . .o . - o
. . o [
.22, ' orat 1/2 say £1-3-4
/s ' . orat coast say £1-11-8 \




"% Given therefore the Possibility of placing at any point of the coast line

-estimate is likely to incrense rather than the reverse for many years to come,
In the Unite 1
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Tn this scheme it is proposed to work op the anthracitic method—that i8, using raw co, ! an anthracitic nature
instead of coke, i . . ) .

Thie method has heen used with S'me guccess in America, in the neighbourhaad of the v nown Pennsylvanis
anthracite which contains from 87-197 to 90685 of fixed carbon, but the mechanical diff culties mev w1th have canped o D
large redaction of the ovtpust of iron mude in thig way.

In 1830 the outpus of iron emelied by z;nthracxte was 1,807,651 tong -
is also stated that in the Northern btates only one furnace continued on thig method in 188 out of gg

Moreover, it is in the last degree unlikely that the Bingareni coal conty; i : 66 for)7 \.
carbon that js contained in the anthracite alluded to,

tare, including conveyance, of not less than 30/ per ton, or for 25 ew gilat an g,

ts. say 374, which would byj ice of {1
finished product on the coast to £3-1-6, & price which would not compete with the rates gt the pmrzéfe&&" brice of the

S8ECTION 1T.
THE EXTENT AND NATURE oF TRADE.
In this country, as in most others the railways must be the majn support of

iron works, and the érowing tendency of the Great {ndian Railwa i : ﬂrley stecl anq
is & factor in the question that must not b

largely composed of men interested in the production of ma

lted in but a small amount of manufacture being undertaken }

in at least one railway (the Midland) the interest againgt steel-makin ng a8 tg )

its abandonment even after erection of furnaces. Jn India no such interest ig Jjkq] to come ; 150

Play, and there is nothing to prevent the Railway C
individual establishment which might be starteqd. .

The manufaoture of rajls themselves is the chief Production, . In thig oountry therg are
undoubtedly immenge possibilities. Given g stable currency and g consequent grept inflow of
European capita] and enterprise, the raj way system m It at preent consists
of some 20,000 miles of rails, and & moderate est] ive & 1S 88 the require.
ment annually. Say 600 tong per week, this would not be more than woylq 1}, i ;
full occupation to a rail mill of moderatoly large size,

The manufacture of anglesbar, rod, galvanised sheet, plato, wiret, bea

ms, gird 1
nails, screws, amounts to aboyt 200,000 to Birders, pipes

D8 more as judged by the amoynt at present importeq.
A ine or in any J
seountry any of the above detailed items at o lower rate than the same can Y tastern

be im port
Europe, there seems to be sufficient trade for 500,000 tons of finished jrop g oed from

nd steel
which is amply sufficient for 5 complete works on g large scale jn fy) work. orezsgrl:atuhi;

d States of America, with g Ppopulation of 62 millions, it i§ pot

miles of new rails to be laid 1n a year.

India, with o population ¢4 times greater, barely 500 mileg of new
laid annually,
The production of rails in the United States of America amounts to
annvally, and in’the Uniteq Kingdom about 400,000 tons,
he average life of g ateel rail in India with low speeds and small traffq may be taken gt the
outside at fifteen years, which alone wculd give a production of 160 000

i _ : : \ tons annually (at 199 -
tons per mile) without extensions, Ext‘ensmn to the extent of 500 miles only, which must he*

It is reasonable to count op

tnusual for 10,09

rails are g¢ Present

THE NATURE OF THE MATERIAT, REQUIR
: ' AND ITS COST.

(@) Tie Ore.~Appended is g table showing the g roximate tituti i
bematites from the chief centres ;— ¢ FF Fonstiution of erdinary

ED AND OBTAINADLE,

" — lFumesa ores.l“’hitehaven. ’ Spanish. ‘Balem,
Iron . o~ ., ve 60‘5~6€;v 66-6—¢8- 6— -78 - ‘ ;
Phosphorus . . . IR, . -7 6'4 _— ’6317.6 7 V
Salphuric Acid e . ‘11 *09 *01—03 TR.
8, chiefly silicigus . 5—14 16—4¢ 10—10} 473
; erssuming 43 appears to be the case that the Bingareni coal js non-coking,
(]

00 miles alone would be taken annually by the Tolegraph Departmeft.

" ool ST OTRSAEE T R LaOPN % T e e
'“‘.l’!ﬂlu..ha—q'f"_' . - -
T 11
’ No. 221, Revenve, 80ra Marcr 1897.

N irop, often present considerable difficulties.

o i i ecially for the roductiop of Bessemer
The working of hematite ores in the blast il;r:a;:gi e?pthe h);matite arnaces. n tho Eng'lljlzh
‘~ro smalldr than those working on the Cleve(%qnd and otl:;; :g}l}l;ls:ga}ﬂ::; ('ilri()sn:;-ouble?
ey . i little alumina, an In consequenc ¢ !
\ s ’};?;nt ijg}?tlt?léoco;lvtzﬁ zlf;s{’ ié is customar,y to mix a proportion of aluminous Irish ores,
. e anth.

~

! which from Red Bay contains about 20} per cent. of *405. From 3 to 4 cwts, are

i ire similar treatment owing ¥
is li he magnetite of Salem would require simi A wi
t th'i ner:xltiol;ﬂﬁaiﬁgg t:);b utth;hga;gzg gv'ln.‘here would, however, be no difficulty in obtaining
lamiaos 4 f mixing with it. ho whel o
alaminous ore fr- ..he pux:pose Y hematites of &pain, though probably on the whole poor.
- ttl‘;; the Entgliilf( graggk})z;ovlvxgmatites, are much sought after on account of the facilities
in iron tha ,

ion of iron. - rous
they T‘f" for tllzsé\igffr(:tion in the mining of Bessemer ores, ¢iz., freedom from phosphorous,
e main ¢

very greatly reduces the available quantity.

Io kngland an average output of 14 millions of tons of ores contains only 121 per cent.
D ‘Ilg'

/ -ﬁ for acid steel manufacture, the total make of Bessemer pig being only 17 per cent. of the
t for a ’

PTOd‘,i‘ﬁion. (;fe;? d’g’,{}i‘f{’;aﬁ tt(ﬁ)ss:e: of the Furness and Whitehaven districts, of which the analysis
‘he rio > ’

iven above, the Park, Roanhead and Askham mines in the Furness District being mined at
is give 3 k . . B ‘
fromf['lh2e tI(ia?k(L féﬁ%ﬁ:ru:ngxfg 1:lt.re worked at dep‘cln;1 ofhii'i'i)n}dloo to 120 fathoms.
Spani ied in the open on the sides.
gllzlg xi};?llzl:)sd]z %l;fsssiirlz (11:111 iﬁ;eSalem district will be very similar to the latter,

T

. : . . . b
The cosf of collecting iron ore iu the United States is estimated a?, £ .
Labour g 3 gi
our »a0 ase X R] (XY o '

Ofﬁcitﬂs ; soe see sen ”ee ::: ” ” 0 1 r 6
Stores and repairs ... , 8 8 (1)2
%:éiisf‘;.;md d.e-};reciation and insurance ... .. 0. 10{
Rl)yalty ere "es Yy ,". . ere e

‘ Total ... 0 7 61

Y : In Lancashire and Cumberland the cost of raising and collecting is put at 7/ and 8)»
b n L .

reBPeICtiVSely in the labour in quarrying is from 1/ to 2/6 per ton, the ore being delivered in ship
n Opain

. T i ton. : lete system of wire
n Bilbao river at 7/ per ines about 1} miles to the sea by complete sy
' The ore 13 %ﬂlfgngzo;({h:aiﬁlz;: 2roélombii'nations of all three. SO*J: 70’0,000 tons are,
tram-lines, }nldm 'e<§ annually by bullock cart at a cost of . 2/ 1 to s 2/9 p‘rf::ﬁ 8. 8/6 to s, 4/
howeﬁer, stllld c:;;)lear then that the cost of the raised ore at Bilbao mines is " .

wou

at the fqz}t:rf;els-mﬂlions of toﬂsﬂ mised, 70 per cent. is exported to England, the cost in the Tyne
1) 0 <y

* t 5. 13/). . .
being s. 12/ .30 ,,,t.li/fif(a&gtﬁ?égoigo‘llea‘as té)the estimate that, with complete appliances for
A consideratio

' ich is s t of the -
ies to the railway, which is situated at the foo
conveying the ore from the Salem quarries R

h t of ore placed in trucks should be somewhat less than the cost on ship in Bilbao,
hills, the cost of or

T 1 i()l‘ loadino' or 8, 5/ pel' tOl]. i.n truck. And »WOI'k on a
e J y‘q. 181 ﬂ[ld collectmg and 8. 1/ 5
S‘. — b& /fOl' r&mmg

. 36owisoost 0 3 9
Ao vee oo one O
land works local @ 1s. 2 e - do. 016 2
lcgli?dlieozggough (from Bilbso) 9s. ... = ... o 018 5

Pittsburgh at 10s. 1}d. (Lake Supe'rior)” et A {1 2 4
do. to

019 03
_ see note, page 9.
the most ‘important in the whole problem, is calculatod ag

Calcutta (Salem) e e e e e |

£'he latter item of cost, whiclf is one of

. follows :— . : 200 miles—the Company at present offers to convey

A Railway freight, S::i(l?;n at °t3t%d33‘33. 7-0-6 for the distance and calculate% att légfé Peé
ma Il)li'es Perag(;%s.e;ex to’n mile. The freight in the United States comes to abou an
rupee : this equ

S ® 1896,

T e e

s
s o
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in England to *650. There seems no immediate babilit
elow the sum named ; it ig possible, however, thafr:h: iI ) eikat the Talo
freight and the traffio i i

S ot

~

There is no more important problem in the whole question than that of procuring
~There is

it i fortunate that
i t a reasonable cost. And it is most un: )
S e > Ly of proper quaity, but alﬁti)c}ai can be said to be a thoroughly good coking coal.
Y a large one would reduce the cost ot o T .4 A ooal is worked in Lndis w bo
© more 80 a3 coal is now carrjed on Bengal railways at -98 per ton mile, o per - v /(e O itution of the better baoun ookes e

, Caleulated at this rate (*4d. per mile), c0st of conveyance ¢, Madras is 4. ) N ;- Y. TP . —

; the Crayerd tramst to tho works in Caloutts must be unquestionah) by stéar A | — ' Sulphar. Ash. olatile.
i g to the Company; and an arrangement must gyhgigt between the gom‘y ax{ eaé..\ﬁ / ]
? railways by which Bengal coal is delivered for their consumption, Pany and ¢ o $ N - ; 50 -99 93-38
| o 1o, Zrobablo that steamers of moderate 8ize, capable of i ‘ ve ee eerse 1 645 54 88-69

Tivor i cppound tho best for the trado, ta lio up to the Magras .ie(itigsa :?ﬁ% 1? 000 tong of cargo, . E,‘,‘;’;;‘;‘Q,dmgry A o 1o 10 to 12 10-18 7519 .
H . Tiver at all stages of tide. arger steamers might, however, be foung econo m?c"aifate the Mutlah N ot fs('ﬁlif,;ulé'a)s' e 1o to 12
! Hor purposes of caleulation assume a 2,000-ton steam vegge]_ . ' n
o
' Monthly cost of crew

; i kably free from sulphur, a fa{:ﬁ
. that, though the Indian coke is rmar : "1t is
06 > j ‘ i Fmtlxc]l tl'xh;i;t :Plggﬁl;ic?aal eﬁectg(.)n thekplgb;rqn’ }1:1; lsbl(i:nistl(}: r;t')i{)a{ﬁ;’v e:e;?eszﬁl:t)ge; and.
oo oo ove ser LI [TH 8,000 ‘ ! { - h t wou . . the beSt eoke obtaina e, ! . X
i ”: 3; :Icl’:lldr_y .s't -0 o . .o . .. . s« 8,000 } t, Kr flot:lbtf‘ll whﬁthil}.‘lit;l;s ?(Ef’ieet;uﬂl’ is -83, eoke of 90 per cent. carbon bemg taken as unity
: » off repairs .o ;’.’5;83 h ‘S s vtﬁl"v o tef)f raising bituminous coal is as under :— 277
; » of port dues e e LT e L 4 The cos » e 8. 4.2
,: of Pilotage e e ees - %’ggg ! Unite? States - ver 8. 4-8-22
» Of sundnes see see ors [YYS P - ’800 i [} Great Bl'ltam .". eoe e e ves 8. 2-4 to 3'7'2
ves i s India ...~ . ves e b
< 4s Total 22,000 ( / And the cost of coke at the ovens— ) . 8.7-9°33
3 Tateret aad depreciation at 14 o cont, o block > = [ 53000 ~ i rncidl B oo 88115
—_ - Great Britain  ,, oo oo e e 8 7-84
Grand Total we 27,000 India (say) ... e e
—_— This is made up per ton of coke~—
Assummg 36 voyages per annum and & carriage of 72,000 tons of ore i ‘ ' ‘ — Coal. { Cost, l Labour. ’ Sundry, Total.
‘ tons of coal outward per ship used, also assuming g pro,ﬁt of Re. 1 ell'_etg:lw:fr d:o:ln g’ staoy '1};3’000 — ’
: tons landed in Madras, the oost runs out to Rs. 4.8 per ton of ore liought to CaloutI.J‘,a, »000
' rate would enable best Bengal coal costing on truck at the ming — ) . s 60 }_g.“ 3:2.58 8_7.?::
" say Rs. 2. Unit:dBSn."';t;’: e a o n 2802 g:g;ia 1-0 1-0 -84
. ' at Port, say Rs, 6% per ton. ﬁ:‘g& mLm e e e e y .
i at Madras, say Rg. 105 per ton, :
, : to be sold at Rg, 112 per ton, Sk The cost of conveyance to the blast furnace is—
-t ) In support of Jfhis caleulation it is belj
under ;:— .

CWTS.

- e Ses e & 5-6
Pitsburgh (Connelsville) ... - .. 21 @s5-3 .. :
) . Madras Railway consumption, tong 50,000, averaee

o e 8.7-7%
Cumberland (Durh;tilg milgs".r z; Z:- :i% -: .: :': o 7-4;
o S e B et o 1800 i {8505, o st
 West coast), English co:zl , ’ ?femg?.(.}o“ (landed on 16 The ultimate cost at the blast furnace is—
Singareni coal on Southern Mahratt, Railway ... - Rs. 10 1 ¢
It would therefo

r2 &ppear inside the pogsihy);
coal a8 ‘83 :1'125 at Rs, 114, or even morg. “lbilites to Place Bengal
bt t%x‘ngarelni coa(li would undoubtedly oom
. ub ¥hi1s coal is said at pregent to cost Rs, 6 i
‘1 o neas @ forcign railwlz;.y. per ton on truck gt Pit, and

CWTS. , e e we & 1372

ited States 21 ves one vee ::: o . v 8. 17-05
glfx;berland ég 0SS  NS T S 1Y

Th (I,‘Icl)ilnitalsville coking coal of Pennsylvania is composed—
* The

cou ... 198
Water ...
the cost t .
- 8d. per ton, Plus hangj; 08t of carriage of ore from port of

T ST ¢
M golatlo we T 7616
adm to CarbOﬂ soe e - .ss sae .e wes
ling ch 18
to Caleatta amounts 1 126, 6, » oirpy o2 perga(é xygt'ss at 6d., the cost of transfer from Salem ,Sﬁlhphur L e e et gass
' . Nore.—~8hould a traffic of 700,000 tons of ore be taken over the Madras J; e ish Durham coking coal 15— . . ... 2600
: - t th s ) L a8 Iine, the ore wonlq doubt . Enolish ar i . i v . -
:‘9'. t?i.s;::-es?ct:;? m gilemnt%al(}:f::{ttipm Per ton mile—gnq the conveyance of ore would re?i?xoeo:o l(?:.. ;;.T:i bt gol%t.lle e e ,“ s s e e 6?%;
arbon ... o . e ee vee :
o Sulphur e oo .o . - . o N " 5.96
.-M s d. ASh vee ave X1 no' . e s e oee .ee 1 13.
S A B & Water 1 .o e .
oo e W 5 3 ian is as under— . Damuda. anctorige
TN ! And Indien 3 S v w4057 4007
Tota] ,, 2 “« Volatile oon, :‘: - . 4804 4848
! 1 Rail sd ° 3 ~ Carbon vee ves oo ::. . e vee 11°39 1145
i Handling” " e 410 r Ash . oee ore
', Bea e o " L™ ::: i - g :

oo .3 .3 J
Sulphul’ see eme vep o e ‘
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1 : . . . N . )
denei :1}113 ﬁ::ﬁgnc%i ehaiiggssia{)ﬁ?ﬁl ﬁ)}ke fails eonsiderably, although it is at t} s s AT
ximately— glish, the weight of a cubic foot of each beix{zrd belmduced ' b R 30tE Man 18
o +well off {or Jo. 221, EVENUE, -
ﬁ:ﬁfﬁh ’]}(;:8 T : : - 1 Res von. or, say, ds. 1d
B 32-3 Yy . by water the whole way should not el ’
The crushing weight, which is an import i ion ; ¢ " {stal at the: .maces 5s. 1d.
bur(}en of the blast furnace, is in favourIz)ofr}gl?:l‘?olnmderatmn . connection with the sz N + ‘o then in comparison— Cwta.
having a poor coherency, to what extent this W()Eltds {)CO'ke ol ngn};'ly 2to 1. The Indiauecmllxd \ \ W? SR per o
.o & con ’ e improv . oke \ ’ f pig
;:rssc(ﬁ;trfgn I(Jiu}clples cannot at present be determined. pTh: crguﬁgﬁén%gﬁgﬁt I;:gfaﬁ?ﬂfe ang ‘ ’ Y ' : .tollopov;t;
* oun i b @ 3s. 06 - 8. La.
. A : ves .ee oo e ot . 6d.
. English, about . United States "L @2.105 1s. 6d.
Indti,an 3”011 . - . l5};0 \ i (I)u;lberland - " oe e @98 1 2-65
.o L) eoe N vee eee .. . - “&‘ ', , n -a ces .o see 11 ) R
. Theso figures can, however, only be taken as comparative owi . 752 i/ « ¢ / -ssultant cost of material. £ terial at furnaces to be, including raising -
ing \ﬁ?ex} dlls{mtegration commences. In the United States ::;Irli%sto ;he difficulty of determin / S 7 Examination of the foregoing shows cost of raw ma
wel g = . of e 1 = . ' . .
okt f ooy fom 42 Lo 5510, p o ot and L . et 203 4y o oy o oma o m M
; . s riormance of Indian coke may b - per ' e - 3 8 0186
It is not . ay be regardeqd ; . .. 1 910 01
be produced, ﬁapgzbviﬁielih;;’tnll):nsgzc::?oinu: ((i)(:‘;) elSt condltiodrfis 2 fair blast furia,ce coli: f:;r .ld ’ \gntl:g(’l ' e 0310 8 iz 1]]:% 8 % g% ; ig g
even this only under best conditions of ore a ess expenditure than 25 ewt u ut T . 11009
. i nd flux, both of which m 8. per ton, and Tudia . o 6 112
Lsmestone.—1It is rare in European or American blast furnace ay be counted on, . 0; ; " .17 5% 0 1.6 112 0 2 61 2 3 '
' uld be availuble in 2o

site without good limestone in the immediate neighbourhood., The glc‘)actice vond the selectoq

of Glasgow are, however, exceptions, and in consequence the limestone uth Stafford ad vicinago

per ton at the works. used st theso places cost os.
In the States the average cost is per ton—
Inboux;. Btores, taxes, &c. Total eost.
1-1'6&) 0.2:95 5. 1-46
In Cumberland the figures are—
Labour. ) Stores, taxes, &c. Total cost.
1-1 0-51 5. 1-6}.

The cost of conveyance reckoned at 10 cwts. per ton of pig is
g is—

Uhnited States, 10 cwts., @ 5. 1-8 RS. A. P,

Cumberland 10 do. @4 1-0 '" nae e w 0 010
The average composition of English (Stainton) stone is;. . e 0 0 6

Carbonate of lime - Per cent.
Magnesium carb . R e e s 95
Silica . . o . oo ves ave aee PO 4-2
Iron, Aluminium, &e. ... A . 8

(XX ] *e ase P ove .3

In the case of the Indian steel work un
) _ 8 at the selected sit im en
exist, and the problem will be to place a snitable Hmeston:la?:’the fvg;ilﬁ:lﬂ:: ]g ‘Ppo';zt%?(” does nof
1ble ”’ price.

b at one & > 01 ¢a ['[']‘a @ WOou amount
.

It appears, however, that b i )
, ) y & well organised system the li
ggggnkeag(l)?tei gg ltlllnieiewo_rks at 8 cost which would make its use flg‘;:?lg?: * i)‘{l t}fel 2 ralkan Conat
than probable that the sl’lilfl’ysganfa:: ZfI tzm at present aware, the nearest sourgemlilntdi:f‘Ramﬂ'
supply closer at hand, g J northern coast of Burma would be found to I;iell‘('ior:

. The Ramri limestone appears to be well sui \
ible quantities. At a place called Bamlvlvi? s:rlrllfic}l:g ?llli'tiurpose’ 2n in pmailablo in ing xhao-

better stone is procurable, The analysis of both is given—er south on the same coast, an even

Carbonate e e ott o4
Magnesia Carbonate .., ... .. o o
Iron, &e., and metal ., :. .. 5?
%fl this :to;le, 10 cwts. per ton may be taken. " "
e cost of getting and loadine g i 1
ot Spa bein§ provide?i. 1ng of the large quantity required is assumed at 1-0 per ton

but it is doubtful if any of them wo

I can see at present, the jmportation of Salem oro %L

is as under,

dian ores
me of the purer Indi and, so far 88,

rsis 0 .
Norr.—Analysi8 e ixtores of impure ores,

ficient quantity witho .
#possiy ia i s9-6  Phos, 078 Sl 08
Red hematite frcm Aguria irol . . * aeT 03 ® o
Iron Sand from Jherria iron <. . . - SeE ,,’ 02 » 0
Tron stone irom f;rulia .. e . ¥ ," o " o
Iron oré from. yun ., oe , , ®¢ L e o
N
1 \
i‘p\‘
A '
- SECTION IV,
Sy
N Tug LABOUR AND COST, ALSO SUNDRIES.
" . is gi ber of
X 1 ig i :ted States is given over a very large num
© X %' .o mean labour per ton of pig in the United g
: ;i, uples at— . \
N I_‘&bour s con ‘... .re ese ses ose g:%i } 8-45
(XX ] aes '3}
Officials, &¢. - e -
1n England the figures arp— ‘ . .
: ! 1
I \b . s 113 sse see sen see %‘g% }2_11%
la‘ Our '.f .. - a0 ae® L 11 2 AR} - :
Ofﬁcial_s ee .on ee . .
or the Barrakur Steel ‘Works project at—

. timated f » 8t
In India the cost of wages Was :,cluding officials, or & 4-1 to 30k But it is scarcely

. 2% per tom, : o the most modern appliances
TRupees 3} to Rs % full employment and using
-oonceiv ielt%at ﬁhzilaéiex;zgk:hﬁ in Englagld. It should even be somewhat less. It may be
the cost of labour

-aseumed 8t— s . .
‘g, 2-11-% per ton of pig ron. taxes are given af— N

‘\’ Sum{ry charges, including stores, repairs and § N ~ 2-1\0%
l Stﬂ.tes ves o .se o.-.-. ::.-. " " " » 1-A gk
Dritain e oo . .
The former figure would be the safest t0 gssume in this country.
\
SECTION V.
TH# GLTIMATE COST OF P1G IRON,
" i i iron to be—
The foregoing chows ultimate cost of pig 1r o bo— o g o
' .25 0 o1 2 210 2%
United States o . - 25T o % 216 4’
England - 36 118 10 2 o b
. From eee 2 53 T 212 3
Indmn TO a0 oo aes L eee
..
g
- Al — T
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ig at tp+ld be redr
From the above it is clear that competition from the States is out of the q'&'é,"g well off -

at first sight, be considered that English hematite should easily compete in the d. f\‘?f;v{m the;

local production. But an import duty of 23s. par ton, in addition to freight, more th. \ squares

tho balance, and leaves the American pig iron a clear field for home consumption. :
The selling prices of English hematite iron are given below i—

8.

49-4

47-1\|

gg_-g >F. O. B. Cumberland ports.
700

N

8.
32-0 to
53-3 ,,
57-6
46-6 ,,
60-0 ,,

1890 °ed see e s
1891 aee an s sy (11
1892 oo [ 11} _ s (X3l
1893 ... ee ee
1896 ... oo e ves

t

The minimum price may be taken at 45/-, and freight to India is unlikely in any year to

tall below 10/-; deliveries ex-ship in Indian ports would be therefore :—

£ 8 4.

215 0

e (216 1
{ to

e V212 9

e 218 9

English hematite (minimum)
Indi&n » o0 oo see L14d s .-oo

Caloutta
Bombay

N bﬂl-_(
whereas in India they are average.
A more average comparison would be; India as above—
£
e e 3

Taking one year with another, the rates of delivery of pig iron would apparently allow com-

England ees [ XX} eew see - 800 see (XX}

petition with English pig of similar quality in any port of India, and considerable profit in ",,','

Eastern India. .
A small import duty on English pig would settle the question undoubtedly in favour of

Indian pig.
Nore.—The distances over which the materials have to be carricd to works in various sites may be given as under ‘
—_— Ore. Fuel. Limestone.
England, West coast es  ss  es oo | Adjacent oo |, 100 |Adjacent.
Do. East coast ve .e . oo | 850 miles . 200 Do.
States, Pittsburgl_l ve . oo | 1,000 miles ., 70 Do.
India, Port Canning <. + | 1,090 miles_ 240 | 400

And in taking the above rates “for English pig it must be noted that they are minimum I,{\
’ T

SECTION VI.
. Tur CarrtaL REQUIRED. -

Since an Indian steel works will be within a freight distance of 15s. to 20s. per ton of the
cheapest and most perfectly equipped iron-producing country in the world, and will be moreover
weighted by sundry charges due to distances and assembling of materials, it may be premised
that it would be utterly futile to commence any commercial eoncern unless on a large scale and
with all the most modern appliances. Any supposition that the works might commence ‘small’
and grow from its profits would most tnfallibly produce only failure and disappointment. A
bold and complete programme carried out unflinchingly by a powerful Company with ample
capital could alone hope for success, and, as has already boen stated, it must be on a scsle large
enough to prevent the formation of other concerns, causing sub-division of orders.

The margin in favour of profitable working is too small to allow of dependence on inter~
mediate agencies, as collieries, shipping agents, iron mines, &o., and the Company must be pre -
pared to own its coal, ore, limestono, ships, &o., as well as the steel works itself and all th»
appliances connected. :

The extent of the plant—concessions to be sought—depends on the outturn ; and this again
depends, t(i a geat extent, on the possibility of a return trade to the port of Madras for the out-
ward vessels. .t

Undoubted¥ it is s question of gerious moment, not only to be limited in the extent to
which inward supplies oan be profitably carried, but also to have the element of uncertainty as
to the extent of the market available for outward freight.

.
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, has been assumad that for every 72,000 tons of inward ore freight /
coal could be carrizd to a maximua of 150,000 tons. The ore supply is
J tons annually, equivalent to about 420,009 tons of pig iron. .
- supply of coke at 525,000 tons annually, and limestone at 210,000 tons

. ” . o

;mtered of a few of the best known iron and steel companiee is appended —

2 £
* row Hematite Steel Company ... - e 1,528275
‘ john Brown & Co., Sheffield . e -1,340,000
g ; Bolchow, Vaughan & Co., Middlesborough ... . 3,218,380
N ;) Steel Company of Scotland ... 495,600
} (

sese, No. 1, in addition to the iron and steel works, own their own iron mines and
1e, but no coal )
. 2, I believe, t-eir own coal and limestone, but no ore.
v 0. 2'are owners 6.~ hese, but import their hematite ores from Spain.
v No. g2are simply iron a. stecl makers, depending on external supply for raw =" *--ial.
,  Again No. 1 comprises sixteen blast furnaces, producing a weekly average of 6,000 tons, or,
say, 500,000 tons annually. ' .
No. 3 have at their Eston Works seven blast furnaces, with a production of 3,500 tons
eekly.
v l\y 0. 2 have at Grimthorpe three blast furnaces, producing about 1,000 tons of pig weekly.
A fow figures from American blast furnace practice will show the enormous difference
" U\ between an average outturn in England and America, and, ‘hough attention has been directed
very largely in England lately to the possibility of getting more out per furnace, there are still
wany experienced managers who hold that the high pressure of blast and rapid wear of linings
oroduced by the over-prodpe+* u in American furnaces does not pay.
At the Edgar Thowupstn <1 Works are nine furnaces, of which eigl t are on Bessemer iron,
baving & total weekly produ™ of 10,850 tons. In 1892 these works produced—

¢ TONS.
Pig il‘OIl " “w see "se e ase (22 ) 850,000
. Bessemer ingc /e e e 533,000
ralo 7 ... 420,000

The outturn required is therefore about half that of the last-named works and approximately

\. equal in extent to the Tarrow Hematite Works, and it may be assamed that a capital of not less
~ ithan 1} millions would be necessary to set up the necessary works and to acquire the lanl and
- conoessions in coal and iron. The purchase of the shipping necessary would be at least £250,000
/" aaditional. '
\s unnecessary ab present. I do not think it at all probable that a less sum than 13 millions
;{erﬁno‘ would suffice to place the works in a position fo compete with imported iron and steel,

o

» provise fizures would require enquiry from & directorate authorized and prepared to
E;&tmfcgf P(@:oncesv;ioxis. The mere detail of cost of plant could be easily put on paper, if

pecessa "v.
?
Y

Order— Mis. No. 127, Revenue, dated 9th January 1897.

et

Communicated to the Board of Revenue in continuation of Government Order,
No. 3697, Revenue, dated 10th September 1896.

(True Extract.)

(Signed) ~ G. STOKES,
Ag. Secretary to Government,

To the Board of Revenue (Land Revenue).

Resolutivn—No. 24, dated 19th January 1897.

y ent Order, No. 3506, dated 1st September 1896, Government called
on! thIenB(::g;((l\rE)n lm ike a car’cful examination of the ﬁgure.s.and arguments contained
in Mr. Jeremiah 1lead’s memorandum on the practicability of conducting an iron
industry at or near Salem, and report whether, in the Board’s optnion, it was desirable
to send a consignment of 300 tons of Salem iron ore to England for experimental ’

purposos.

In a future note I should propose, if necessary, to detail the plant and its cost, bat this A
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2. Mr. Head concluded his memorandum with a summaryL l ; . T - : S \
and in its Proceedings, No. 361, dated 23rd September 1896, the B suld be red AR W ) - - , | ‘
further discussion was required before the fourth, fifth, sixth anq~ng well o . ) '
could be accepted, and called for further information for the purposthp qui: e

: Aty R, -
3. The first and second conclusions are mere statements of fact \}? tho 5wy e 3 -‘\‘0,000,”
discussion. »IOTe th  ggugres , 2 g
. . ‘tion, -~ DUl N ‘
4. The third conclusion seems to the Board to have been satisfactor, " ' aight be aske "
by Mr. Head. ' "~} Avoat of the / . ,a!l\\ R
5. There remains the se.venth,.whieh is really the most important of }’Jtheolowest rate a\iJ Aper takm. e R’V».. o
the Board was not in.possesswq of information W}lich would enable it to deg) “\ Ty quantities. The amo -~ : o _ ' ) .
subject when issuing its resolution above quoted, it was left over for consideraf® pE hdrailway froioht 1e 500 : .
on, and Government was requested to place the papers at the disposal of the pre red for the present, but ity . .
to invite free discussion. This recommendation was accepted by Government ) . <han one-half of M’ajor Mal
Order, No. 666, Revenue, dated.24th November 1896, eartol g &3 gcoun tries which could be supplied fi
6. The Board has now received from Government a letter from the Governmeny, S ‘that the rate of 6 pies per ton per mile

of India, forwarding for information a report and letter by Major Mahon. R A
question of working the Salem iron ores successfully, and after perusing these
the Doard is satisfied that no further discussion need be awaited beforgJ deci
Mr. Head’s unfavourablelseventhb conclusion cannot be accepted, without g
experiment on a large scale. If by such an experiment it is shown t ore . ‘
m?;gnetite ore which is admittedly of exceptiona} purity,. can produceliiv}fletxlllzlx?:llfi 7 bw'i %eg;slzlsi ;ﬁ&?&lﬁ)&{l c?l(:rear;li‘t[;id %:t\ _

with coke mgde from Barrakur.co'al, a Bessemer iron which can compete as recard f\ 3 "t:: estiglates of the difforent it’e i o(fn:: VE - | o

quality with imported hematite, it is Iggba.ble that the cost of making it locally W?ll be / a N ost, | | N E

ber 1896, No. 8579/11163, referred onl
the Board’s Proceedings to which his let, '

', 14. In discussing the question of the L. .
.. hon expresses himself in favour of the ne, - :

) on thO i
€ papers, j
ding that /
Practieal

far from prohibitive. “ ' 'y A, If the Kurnool hematite irou ore, w,
7. The conclusion in question was stated by Mr. Head in the following terms: ( 'k o~ .4 an investigation in Government Order, ]

amand ; \ 1

¢

“That the substitution for|charcoal of Singareni coal at Kanjamalai or at 596,.1s found fo be satisfactory both as regara.

: . ." at asuitable site would be found at Bezwada, whic.
]:I{;ggz:,’?r of Barrakur coal at the latter place, would not mmprove the chances of . } Y qast 1tailway, will be an important convergc’ent r;ilway b, Vs BuUly L )
eess.” ' . W\ ‘ ication to the port of Masulipatam. To works on this site it would alsg o \
8. In its forumer resnlution quoted above, the Board has given rimd faci I < o ’ 1 caply the
for bolieving that chareonl rron: sy b manix factured at Kagjama IJ;i at éf;lr;zlec Il;ela:\(:z: ( e possible to supply limestone flux from the Palnad taluk more cheaply than 1.

g

. \.b
figure than that assumed :D.Y Mr. Head, but as pointed out by Major Mahon charcoal PN 1; b T o
fuel can never form anything but a small adjunct to that required for an iron, industry 1 f v
1

' (True Copy and Extract.)
for general trade purposes, and whatever may be the conclusion eventually arrived at 1Y
Jh

with reference to the manufacture of iron at Kanjamalai with chg it i (Signed) R. C. C. CARR
J rcoal fuel, it is d

necessary to investigate independently the practicability of working Indian iron with Secretary, :
Indian coke. , ' . ’
9. From the information available it would seem that Singareni coal will not coke ) % . A
and investigation may therefore for the present be limited to the practicability of ] o S
working Salem (or perhaps Kurnool) ore with Barrakur coke. § ! To the Secretary to Government. Revenue Department. N !
N ar . < ! ) 3 ¥ 1. "
. 10. Some of Major Mahon’s figures are, perhaps, open to criticism. For instance, / 4 Vo (-'Oliz?(;?dolfu:izz:ﬂ:5::: (ﬁ)ailway. | . ;
1t 18 not certain that the Madras Ruilway could carry iron ore at 4 pies per ton ! » S ement Department. . §
but, on the other hand, it is probable that ore could be mined at Kanjamalai chcapex,- R A ; F:)resb anch.p ' ) i
than at B1lbao,. and, on th_e whole, the Board sees no reason to reject the estimate of AN : Trades Association. N |
Rs. 45-15-1 given by Major Mahon as the cost of putting Salem iron on the Calcutta = ) "\, Secretary, Chamber of Commerce. -7 - 1
market. 1lis criticisms on some of Mr. Head’s figures are very similar to those made " |, - Superintendent, Government Central Museum. : S I
in Board’s Proceedings, No. 861, dated 23rd September 18986, l \ | i (
11. The rate of exchange assumed by Major Mahon (1s. 24.) is probably m N ' j . } ’
: ; . <. 7 more ) -
favm;lrable thanlc;:nlbo rell;ed on in future, but even if it be taken)at Fs. 4d.—)a rate ls - oromn—No. 221, Revenue, dated 30th March 1897. : ’ !
which is never likely to 'be materially exceeded under the present currenc —i ' : i
seems to the Board that a good primd Jacie case bas been maﬁe out for th Y s o tisce Tl}e Govgmnjent CETeSS, Wlth- the / / ; )'
that an Indian iron, suitable for all ordinary steel-making, can b " 1 y a(tlssugnptlotn T e poord in considering that it is desirable ;o §
) . - g e produced at a ” . , {
which will compare favourably with that at Which hematile iron caxf be Im o?ted e . : onmenn ot St eoes. Daldhow, Vaughan ! B
. P iy _and'Cé. of Middlesborough-on-Tees, a consignment of Salem ore and Bengal coal for ; o
12. The matter being one of such momentous importance to the well-being of i* 2 the ptirpose of determining, by actual experiment, the value and cost of production of oo/ o
country, the Board considers that there should not be any hesitation about the im?nediate pig-iron made from Indian ore with Indian coke. The Government of India will %
adoption of Major Mahon’s recommendation th : !

aceordingly be addressed on the subject and the Board of Revenue will be requested

at 300 tons of Salem iron d 60 . :
ore and 600 in the meantime to ascertain the cost of collecting the mecessary quantity of iron ore

tons of Bengal coal, of a quality equal to Sanctoria coal, should be at once ordered to-
be despatched to Messrs, Bolchow, Vaughan & Co. of Mid’dlesborough-on-'l‘ees, in view

a<‘~‘-
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