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F ‘ toment made by Mx. Head that even should the Spanish Govern-

- It may be “.‘dadgth%;t:m,ewhioh is said to be probable asa result of recent events in

: : 3 s an e‘!;‘ztmu t would be to bring first other European ores, and then American ores,

Cuba, the u_nmolh_ 00l '3 to inorease the output of the Cleveland mines. It is not at present within

into oonﬁm‘:bmﬁ“ that any state of the Euaropean markets would enable Indian ore to
reasona

el A T e ‘ 3 \_\l :

.

for using oharcoal fuel only. {ron made by such means is adapted for special
from any ::deo}:,l;;:n?is agspeoial price, but for railway work and ship building, as well as for
p%rade purposes upon which it is indispensable that a country intending to foster its iron
%ﬁfaotnren should rely, such iron would be altogether unsuitable. In no country and under
R no oconceivable oiroumatances could charceal fuel form anything but a small adjumct to that

e EAD—the ing Proceed: aired for the iron industry proper.
s ollowing eedings of the Board of Revenue (Land Re A e Tt may be laid down as an axiom that entry into the iron and steel trade proper, without
P dated 19th January 1897 :— venue), No, 24, I reference to special irons or steels, necessitates plant of the most modern description worked on
ead—the following Government Order, Mis. N, & | an oxtensive scale. It may be of interest to mote that the now blast furnaces of the Edgar-
v 0. 127, Revenue, dated 9th January : Thomson works are turning out 11,000 tons of pig iron monthly per furmace, while English

GOVERNMENT OF MADRAS. { } mplﬂ:'; q; ally futile to expect an iron industry, in the proper acceptation of the term, to grow

REVENUE,DEPARTMENT.

ﬁl&ﬁ%‘mﬁ‘&hti-ﬁ}'—; s
4 e T

P
i

= ractice, which has a strong tendency to follow the American, at present i best represented at

owlais with 1,250 tons per week per furnace. And the question may be asked, would if be possible
to compete with such outturns as these, having the reduction in general charges consequent on
large business, with any outturn necessarily limited by the small supply of fuel available, 5,000

B.ead—;the following le ‘
ng letter from the Government of India
Agriculture, dated 3rd December 1896, N o.’@%’}?é’ﬂ‘ﬁf Revenue and

In coﬁtinnation of my 1 :
y letter, No. 2283, dated . i £ b - ! :
" . . y NO. , dated 26th A Y s tons per annum as stated by the author, costing Rgs. 24 per ton, as against about 11 or less
]geffr:;l;i’t fol;i the information of His Excellency the GOvngemnoi- 1896, T am directed S . the value of the fuel in England and America. 1f a emand for %cggl plat od shiots for
Do, st o 915t 50 O 1t oty | % el e A o LT ot
. ajor R. H. Mahon, R.A. 4 losures, being arise in India, the erection of a charcoal furnace might justified, but to eommence with such,
iron ores successfully. In this eonnection’I am ’t:)n:':?e:' %E“n";‘ of working the sale,ff : ki leaving the great industries, which absorb ¢ lb.n(?fg the iron and steel of the world, untouched,
the 26th August 1896, to which a reply is still awaited my letter, No. 2283, dated b would be the reverse of business-ike. g 2 00 TRLA 0 y
: S v Mr. Head dismisses the subject of the manufacture of iron with coke fuel in a few lines.
e IR B IRE T % But I submit that a further a.n]d closer attention on lines of more accurate local knowledgo

1 would repay the labour, and on this subject there are already valuable papers contributed

ENC‘LOSUBR N’o 1 ! : i , ; b - » & VS 4 . 1 % s
: 1. R v, y Mzr. Gilohrist, F.R.S., and Mr. Mannaberg, a perusal of which, even theugh not dealing
Memorandum from Major E. G. BARROW, Officiating Deputy Secret ; A P e direotly with Salem ores, ,would,_lead. to useful results. = ¢ o AL AL S D
of India, Military Department, to the Sectetary to the G: ary fo the Government  © " TInregerd to the detail of Mr. Head’s report, I observe, for your information, that the
5th October 1896, No. 4915.D. overnment of India, dated Simla, cost of * collecting, mining, quarrying snd picking " at ;’%" J. e ou (e agwmnm',
- Proceedings, No. 861, dated 28rd September 1896, table No. 2) is probably foo ow. Inmy
o7 taken 4s. per ton (== Rs. 3-4). Ii:l:m]atznro r. Head 'ismisled”b;.

* From ;Plg.’l);::éo;i(!}tagg;ﬂ of Orduance in Indis, No. Transferred * for favour of such action
»and enclosures.  may be considered necessary. o " the present cost of picking swiface eposits, quarrying must, however, be soon resorted fo which

g will be more costly. My figures are taken from average results at Bilbao mines, the working

% which resembles that which will be used at Salem. On the other hand, ls. per ton taken by

own paper on the subject I' have

. ExcrLosure No, 2 / ; Mo s ;
. e 4] me is an ample charge for loading, if propet appliances are arranged. ;
From ﬂ?ﬁ;’gﬁ?ﬁ;ﬁ;ﬁﬁﬁgfﬁ& .]]).geotc]);'-Geneml of Ordnance in India, to the 8 | Mr. Head assm_l_q:ﬂaa rg:eecéf 3 pies t;t_ou mile, Sdgm,' mdﬁ’%wmy e g
p Ha, Military Department, dated Si . e Becrefary ] At present the rate would ies. in my paper 1 have taken 38:say, ¢ pies per ton
WNO- 2042-E! P ated Simla, the 21st September 18?)13:‘ . v mﬂz this being the coal rate in Bengal. It is not probable that 3 pies (="22d.) OOPtild 23@*1,3
‘With reference to Mili i ) 4 attained. ‘ : ARSI A e e o
S Despa.tlcllxtafrr{)mne ;rtﬁ:?:mg[’%::n i No. 4287.D., dated 28th August i  *""¥ith proper applisnces T think loading st Madras may be reduced to 6d, say, 7 annas
» for record, I have the honour t i retary of ®tate, No. 75 : a r ton. j ¥ s Fialedd ) RisEE s e e Gete, ik T
iSrgﬁenntendent, Foundry and SI:lelil 01’*‘1‘2:"1)1;? acgasg?rz and letter by Major ]‘3 'Hc?ﬂﬁghzgd lg aly ' 8 pe Probabl Government wmﬂ_a be m?ﬂwﬂ a nmall;r _gelgn;oragg‘,;@gq&ﬁ,ann@vmhn_ T
Se cre‘;:” s“f"‘;?”f““}’- e report and letter mj ht% re, on the question of working the S ‘,A" - & assumed by Mr. Head. T have neglect ,;thg item, and I aake the cost of Sulemosej i ok
marketri rfd tate for India. "The day must cogme v:hsent to the Madras Governmgnt 0 1 Madras 9s. 4d. per ton against 8s. bgd. ]ﬁﬂthlnk‘ihg’h}gl%er figuro is the wore correct. . * .
will in,m Oa.x.zy' capitalist w'ho may undertake the manelfl these Sa}egl ores will be utand the. B % T the OOS‘} of ‘chs ooaer :Hend,a_”“.m, eg?.n. 24 tou which is not belo the l'ﬂ&l‘k-,‘ and T
i Y opinion, reap a rich harvest, utacture of irch and stee] ﬁ'ompthe(s);l e one ton as vequired per fon of iron: 1n his estimate, however, on page 24—21 in Board’s Pro-
ores

coedings, No. 361, dated 23rd September 1896, clauses “5” and “¢” he is cortainly wrong in .\ !
assuming 20 cwt. of Indian coke as sufficient per ton of pig iron. Nor is the vost per ton of -
Barrakur coke delivered in Madras correct. e oy
In the matter of labour (table 11, page 1-8".7‘7: in Roard’s P!W.*,ﬂ'“ngsg 'N.Pﬂ 361, dated 2 11
Soptomber  1896), Mr. Head has adopted so high a figure, Rs. 17, that [ think he must bavo
Full oonsideration. 1n 1858 the cost in labour appears to

followed Mr. Mayl r’s figures without - i G ,
have amounted to Rs. 15 per ton (page 12, table No. 6), but if the enterprise is to be successful

—

' ; Excrosure N
Fr s No. 8.
om Major R. H. MAHON, R.A,, Superintendent Foundy

. ; dated Simla, the 17 ¥ and Shell F 4
: ¢ : i
I have read with interest the papers 7th September 1896, actory, Cossipore, g

-

or against Swedish ores, with

STiekosed anfler the By ; 5 e at all, the method of working would bear so little resemblance to the working in 1858 that the

7 b telh State’s Revengz.n1 ':I)I;Is(;;:ul:a:ﬂe the Seorctary of . labour expeuded at that tima’gmixst‘be,' reconsidered. : et .

tf Mr, Head has dealt very effoctivel X J uly 1896, ‘ 0 No. 70, dated 2ud ' 4 The mqst r%oen.t‘ statistics (1896) show hbpnr,inolnd’mg er{thingm contidotion Wik Ahi

e ores to England, but it would not T ek 8 soheiils having for its bhasi blast furnace from unloading the ores to loading up the pigiron (exclnding establishment o arges),

' railway lead, plus a 7,000-mile seﬁ 1 appear that any proposal to o 168 basis the export of Indian to be 24 pence per ton as a minimum rising to 30 pence for hematite iron, whilst establishment

g § g hﬂ-ve any Ohanoeof SUCCOss against egd, by Way Of‘o Oxpengiv9 & r:gtort ores h'aV]‘ a 200.mile ohﬂnrﬁesv&ry fro‘m 8 penoe lto 4! penoe extm ‘n E‘ml‘.‘n‘é.‘ mgg to B!.. 3’}\ W“s“‘ﬁa ost .'!, t& s
lead, closely competing shipping oo Spanish ores quarried op the 4. Btas the Suez Canal, would of Mr. ‘Ma‘nhgberg:at Barrakur (see also pnﬁe 1‘5,,;_ on. Wof my report). Taking the highess
rather greater leads, & companies and more suitable ore ast with 1,000 miles of sea ﬁg}\]xms' (iortgnglag@' wﬁ hia;e 2;; 11 0d. = s.o 2-84 u:ﬁn::}sl; ?1:; JF}ng rﬁ; xapgr‘i}:' Eﬁl‘ﬁasb?daztdﬁ i )

‘ 2o : lishment estimated by Mr. Iicad: cansee no r | o 8 exce ,‘

4 1
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If the plant is planned on a suitable scale, on : 3

o : s s ’ e m 2
refer to eoke-worked furnaces. I have no Statisri(;ggi’fogd;edi‘ expect the reverse. My figures
it is impossible to imagine snch a difference to exist, M © here relating to charcoal iron, but

be governed by the small scale of the plant he had in Vie:r Head’s high estimate may, perhaps,

Puge 18 (17 in Board’s Proceedings, No. 361, d .
Septomber 1896). ated 23rd  The item “ agent at port * Rs. 11
; S

unbecessary and should be included per ton is

2 in es
Page 18 (17 in Board’s Proceedings, No. 361, dated 23rd lishment .t‘harges. s

/Beptember 1896). he item *“ stores and renewz{ls »? should not

In the States this item is 2s. 10jd. = say, Rs. 2_8'?0%6' 3s. (eee bottom of page 15, my paper).

Tn several points I observe that Mr. Head’s calculati Sk
in 1894. In this paper 1 have made some oorrectionsag;?shﬁi tS:)leorm. confirm what T wrote
to Madras, was wrongly stated at 240 miles. I have also addé? d the railway lead, Salem
inoluded at first in general charges) in connection with the freight capital charges (wrongly
cost of carriage per ton from Rs. 3 to Rs. 43, and it may be notedgthé:tgﬁ!\nﬂ‘l. thus raising the
consideration a small part of the utility of steamers on the outward voya 18 rate only takes into

1 append a statement in the form of Mr. Head’s table 11, pagg lgg 174
coodings, No. 361, dated 23rd September 1896, applicable to the Calcutta st 7 in Board’s Pro-

—_—

RS. A,

Tron ore £. 0. b., Madras, 1 ton 16 cwt. @ Rs. 8 el ’5
Madums taCalcutta @ Rs. 41 per ton OIS iy
Coke fuel, 25 cwt. @ Rs. 13 per ton BT N L
Limestones, 10 cwt. @ Rs. 4-6-4 ... i A
Stores renewals and sundries i % s R sy e [0
‘Wages, salaries, establishment S PR G

Total ... 45156 1

«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, T am unable to find serious flaws in it,
and the advantage derived from reading and criticising Mr. Head’s report tends to confirm my
opinion that, properly condueted anden & suitable scale, an iron work at Caleutta should be
a’Ele to produce hematite iron suitable for all ordinary steel making at a price between £2-12-0
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, transforming the fuel to eoke 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 prospeet tda eapile individual
whicli rﬁxig»ht excite enthusiasm in the least sanguine.

ave only to add that the proposal to send 300 tons of Salem ore to Messrs.
Vaughan & Co. should, I think, have the warmest support. If, after experimee::inx;g 1:1"1:1? (:K;
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 only in acid steel maki 5 i i
processes which would be applicable to the ores of Bg;lgal. ang Bt Witk

P.8.—If the despatch of 300 tons of ore is approved, I recommend that 60
«coal, of a quality equal to the Banctoria coal, may also be despabohedato l%::st:.oﬁég:;s}

Vaughan, to be coked by them on principles most suitable to the coal and i uctions
«of the ore. - By such means only can a reliable forecast of the quantit; !(:f f?e?d a::l %:xr%inm e

.and further information of value in reference to the suitable size of blast furnace obtained.

t
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MANUFACTURE OF IRON AND STEEL. IN INDIA.

«
REPORT BY MAJOR MAHON, R.A.,
SUPRRINTENDENT, FOUNDRY AND SHELL FPACTORY, COSSIPORE.
DATED COSSIPORE THE brm MAY 1894

By Lt

SECTION I.—THE QUESTION OF SITE ... A N
5 II.—ESTENT AND NATURE OF TRADE ML Sl 40+

s  JJL.—NATURE AND COST OF RAW MATERIALL i 1 o i el LOREROR 0—15

»  1V.—LABOUR AND COST, ALSO TOTAL COST  »:- A ey Gl

V.—THE ULTIMATE COST OF PIG IEON .o .o 10,11 15—16

VI.—THE CAPITAL REQUIRED «ee 11,12 16—17

”

Nore.—1I have selected throughout for general comparieon the cost of manufacturing Hematite iron in the West of
;ngy.:ﬁf a8 ex:onent of the best English practice ; and at Pittsburgh, United States of America, a8 exponent of the bes§
American practice.  © . / ;

‘Nors.—The figures representing price are in most cases in ehillings and mm.oxohngohinshbu at 1o, 24




Excrosure No. 4.
SECTION I.

THE QUESTION OF SITE.

atry I regard contiguity to the gseaboard ically essential.
nprobable t juxtaposition of ores, Faol and flux is likely to be found in any one
 guitable nature for Bessemer * work, but it is improbable that any successful i’q;ﬂ op!
ldarge scalo could work profitably at an inland site in this country, at least until the
great number of years, when competition between different railways, canals, or other means
transit ensure low freight. S e P e
It may be argued that carriage landward may be
remembered that in this country no landward position is cen :
when the radius, within which profitable freight is possible, is satisfied,
checked by the supplies coming from more favonrably situated sources. 2!
gontrary is enabled to tap landward communications from many points, 8s also
communications with other countries. . : ] b e e
On the other hand, the fact must not be lost sight of that it takes from 3} to
material 5o turn out one ton of pig iron, depending on the ichness of the mater
and one of the main questions in deciding on site is the cost :
works versus the cost of conveying finished material from
question ; proximity of suitable labour and healthir
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. Pence per ton
: per mile,
United States, distanees of 101=150 miles __ 436
. 0 distances of 620 miles 226
Um.ted Kingdom, distances of 101=150 650
%}’d.m'ddism"(’es of 240 miles b
mited States, distances of 1,000 mi i
g AN G die md“’ ps.‘fly byrm], part . b’ 128
urope, Spanish coast to I'yne 24 et 07
ndia, Madras coast to Caleutta e o
Ipdm, Salem to Caleutta

oo s d,
Prime cost of ore at mine P e see 858 ewt. L b6

Coke A e S s T 7-9-33 8.2
Limestones ol - 10

onveyance of material— to  Pittabu
Ores l'&?ii

LR PR “aea LR s ane
Coke

5-3 & s-C
Limestone

Labour 5
Other charges ...

——
West coast of England—

Prime cost of Ore 37-1 owts. @ 8-0
Coke 21 » @ 8-11}
Limel(g i @ 1-10§ ...
Conveyance Ore - e i
Gy B8 .

Sa

M
SCoococoocok

Lime @ 1'0 s see s -‘:: ::: ::: ™
1.abour e R
Other Oh"g“ S e e s G F

e
NOONOow®

SO OT;

|

Total
2l similarly examined approximately for India (established near Qaley

Prime cost Ore 36 owts. @ 4-8

» Coke 25 , (@ 7-84... S
. Lime 10 , @1.0 .

L
=
-~

|

tta).

&

*Feo

i . d. R e
i %nvel'mﬁe Ol'e 12‘5 wee ea AR 3

| R b ol U B e

Lime @ 41 | Rkt e PR O il

bour 53 B 25 % HETT TN rew e 0
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1897.
“'/EIEC‘K—///
T 951. REVENUE, son of Bessemer
e eprally o (b 0 o Engl

in the blast furnace,

. ite e difficulties. A88 U Joog other o slag found o o s
The working {’fotﬁfbh:fk?‘ff on the mz;ilﬁ consequence th e Sk e
iron, often presen than those e ;

10
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In this scheme it is proposed to work on the anthracitic method—
instead of coke,

This method has been used with some success in Am

that is, using raw coal of an anthraeitic natare
anthracite which contains from 87-127 to 90~

erica, in the neighbourhood of

al
“4ila aluming ix a proportion of 3 to 4 cwts. are
dlﬁﬁ ts ‘are mﬁnef tain very ,htt customﬂl'y to cent. of 81505
the well-known Pennsylvanian o d hwatlm con il this, it 1? about 20% pot 3 ﬂartre&tment o:'!ng
685 of fixed carbon, but the mechanical difficultics met with have cansed a very Cumberlan: ith. To avo Bay contains ald mqmm 810 culty in obtaiming
large reduction of the output of iron made in this way. ; some to deal Wi from Red of Salem WO daffi
In 1880 the output of iron smelted by anthracite wag 1,807,851 tons ; in 1890 this had fallen to 279,184 tons, and it which
18 also stated that in the Northern States only one furnace continued on this method in 1889 out of 66 formerly at work.
Moreover, it is in the last degree unlikely that the Bingareni coal contaizs any thing nea
carbon that is contained in the anthracite alluded to.

r the same quantity of fixed
For this reason it way be most reasonably assumed that ooke ® will have to be brong
tare, including conveyance, of not less than

s 0
tite er, be 1
put that the magry ere would, however
1 30/ per ton, or for 25 ewis. say 37 .
finished product on the coast to £3-1-6, a pri

i Th
There is litﬂ:m t’of the gangue. .. =

ht from Bengal at an all-round

: ; h probably O 3. he faili
3 which would bring up the price of the ki g %us ore for the Pre and brown tites, are much m from phOﬂth"
¢e which would not compete with the rates at the Proposed site, \lmﬂ this regpe;}t ﬂitesh or Ralem hems! ores, V% ﬁeedo cent.
it Ay nguet., iron. egsemer A 12 :
SECTION 11 ?iml;o:ﬁ?;‘?orﬂéie ex%m;:;;’:nogf the mutlil;g of B P oonﬁnlln;{’.?l ;er oienpte-rof the
s i meide ilable QUATILY® .0 1o o i being ©
THE EXTENT AND NATURE OF TRADE The mats Huces tho svaila tput of 14 milli er PIg analysis
. f Bessemer I ich the analysi8
In this country, as in most others, the ra.ilways must be the main support of any steel and very E:ghnd an avem&;e o'zh};nmml make © districts, of which .
iron works, and the growing tendency of the Great Indian Railways to be their own manufacturers £t for acid steel manufacturé,
is a factor in the question that must not be negleoted, 1In England the railway directorate is very o
largely composed of men interested in the Production of manufactured i
resulted in but a small amount of

. -+ being mined at

: i 4 W armoss District being.mi
ction of 7} millions a tﬁ?:se of the an! ) hmama;ines in the

pmd"}.‘he richest d"“g::; ggoanhead and £rom 100 b0 120 fathoms- ‘

R bove,the =54 th. : hs of ey :

from 12 to 70 fathoms in depth. Ly g o a2 S milar to the latter.
The L&ke.bupeﬂor arried in thﬁ_op?:: will be v'eryaﬁmm at—
The nothods possbld i the Salem distrit 3¢ 0 /S0 fimpted st

The soethds B ting tran ore it tha United Sates 8 '

The : £

S i o Ton and steel, and ﬂ\i’l! has
_ ) anutacture being undertaken by the railways themselves s
in at least one railway (the Midland) the nterest against steel-makini Wwas g0 ntrgng as to cause

even after erection of furnaces. In India 10 such interest is likely to come inte
play, and thero is nothin to prevent the Raj

CO 5 i . an
individual establishment w ich might be started, o i, i
The best means to take is

to pre e for man
apparatus which would enable th g v ufacture on g geale

and with & completeness of
) : ¢ material to he turned ont cheaPert i .
Railway Company or imported.
by the reduction o

securing trade as a monopoly
: turn is given by the results of the great O i 1 works
Pennsylvania, This Company havi i Seale o hegio steel w i
have reduced the price of thei ral by § gl :? :i: i);lnnﬁetq:: ?ﬁio g:onwon
securing a pragtieal monopoly

v’ %'na:eer:st and depreciation ana. M
Roydlly v

1ars per ton ; cutting ¢
erica can work gng

- In this country there are

ilway able currency ang g oo t great inflow of

T ey, e e o g ot

era mate wonld give 250,000 the require-

ment annually, Say 600 tons pep week, & oY tons as ¢ ive

full oceupation to g rail mil] of gxeodeme’lyl?:r;:gilg&not be more than would be required to give
® manufacture of

rod, galvanised sheet, late, wi gird piP“.:f
b?::: :L::;’:;t:l:: “mb%go,ogg ti):? 'ore 8s judged by the a;eot;n?zzﬂzmnt :::
country any of the REAL, . etiyi P a;nﬁ ?:wz:y point of the aogst line or in any :

: the same can be i
o, 18 amuply suficient for g ot trade for 500,000 gore s LD

nails

fhowevﬁﬂ" ‘ﬂa ap
o ‘It w : ST i 3 70
i annu ] . quarries. . raised, W
et complete works op g large .mh"i':h‘}ﬁ u:x:)&nd .;:::wwx, this O eb th%?thevg} millions Oi t;’:;nt« about s. 13/) imate that, 3
n the Un?tzdtgtﬁcr“;;:th?r than the reverse for many Years to come, - ; being . 12/ to & 12/ i%athg ioreg"i“g-’:lq%{? the rai W’“‘mh'u
e mile o bo la in . peay & PoPulation o 63 millions, it s not unusual for 10000 = iy ?rt;o?”ma:ff i tracka shoul. b th}m |
. Tn Indig, wity e : ooy e aced i trucks ¢ owts.
laid annually, & Population 4 times greater, barely 500 miles of new rails are ab present s . m;hff,fo ::igii;r:ng-m“:ﬁ?:ﬁ ;ng,g h' '
© Production of pgj, : - 3 : i Bay | reduce ‘to various works from I
e o i i e o it it O 1 e e IR
outside ztagﬁer:eg: g::,:f;ﬁ”‘l drzlieinw{\zﬁa with low eds and ema]) traffio may be taken at the . TR local @ 1s. 2d- AP ‘1" e 18
tons Per mile) withoyt extensions, Ext enag:ov: :opth:mon of 160,009 tons annually (at cumbéﬂm_d. w(])ﬁ;romﬁ bao) 95. ... yE :': T Ve ki dg do. A
cnormously expeedeg FOODEr or later. giv, 60 extent of 500 miles only, : mddl"esbo,‘f‘f‘,’go&]}d;(m* Superior sl a8 R e T
220000 tons of anual reg i the ni ey ™ 1t vasnate 1 e ettt e 9 3 gire
SECTION 11, e el e it ot in the whole problem, is calculated B
A A P ; L lmPorm B s el b e P g e
THE NATURE oF 7y uAmmﬁ% REQTUIBED AND OBTAINABLE, { b cosk, which 15 5rie,of the Towt MOPUTRRLIEH uressnt offers to goovey
(a) The Ore—Appen : b o
ematites from the chief oandeu:. f:' table showmg the Approximate constitution of ordinary

: fils R iles—the Com le]v“vd{ culated st 1/2d. per
. 1+ Qalem to Madras, 200 miles- the distance and calcul t+436and
e o i, o el of o gt n o Unitd Staescomes foabout 86 and

Gty

permmﬂa"
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in England to -850
v Dam e

Seems no immed.

railway not being well oﬂmn.,f“ :

%) " reduce the cost to “4d. per :
Y8 at “28d. per ton mile.

cost of conveyanee to Madras is s.

be unquestionabl :
! y by steam 3
e Company and the Madrss

6/8 per ton.

Monthly cost, of i
dry stores ™"

pa

of port dyes

1 ce .

i Grand Total

y ABSnmmg 36 vo
tons of ooal gut
tons 1&nded in

Yages per annum and a carej of 72,000 ¢

: ons
a profit of Re,
per ton of ope
8 on truck at the

nwards and, say’
* ton of coal up to
ht to Caleutta.

would enable bes & out to Res. 4.

Madras Rg; ;
il Y Consumption, ttt;ns50,ooo .y : . RS. i
Ay g resent cost. 12:39 per ton. -
m66 Dmt Yoie 16,03 W;'
& cost, (
o Ml Ry
or ercy the poss

est coast), |
coal

hils Bs.10 1 6
"ites o placo Bengal conl which is to B

o
waPlszent to cost 'att;n.zlkevent‘ for the forei
- ‘t p
3,13" 41 per ton g Pit, and has g Jong

m%m.

to Caloutta amounts to 12".13961;. tt:n

Nore.—Shonl
at the same m& 3.8

700,000 tong of
19s. 4d. per 36 owts, o

Salem o Cale y"4 Pies
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Coke.—There is 10 ?;ality, E‘,‘t :lﬁe?xtt;ﬂ be said to be

f proper qué
::ke;::tto:}syogdl;s worked in _lndw; e
: Thn spproximnte constitution of ¥
e
——
Boglish e
gg‘h::v?ﬂe. U.8. A B
Indian (Damuda)

that, though

b1y free from sulp
o ::mbl ‘Jower 1D bo
able, but it1s P

- S “
Tha Sir . i;pg::leﬁaia.l effect on tl‘\’zf

that would have &

re 5
beib:é taken as unity.

: is the best oo
doubtful whother this SSEPIe 0, 1 . g3, eoko of 90 Po¢
its value, other things DTS 7 ousoodiaﬂ“nd"r'

The ocost of raising b1

United States
Great Britain o

t of coke at the ovens—

— %"3& States, average
Great Brit;»m ”

Indi‘ (“y Pt aer

This is made up per ton of cke™

e

e anad

United States i T SR
t Britain .- | :: e e
India .. YA

The cost of mvfeyanoa ;

-hb h( 3 i e 1T i e ‘,’ T
e Bt e T,
India (Gixideb) ;““mm

;mate cost at tHO
% AR }2 o 5ol

e

Tho Connelsville coki*8 coal .

: A
Gatbon R : ;
LA

Rl
MWater o e e

And Indian ig as under—
Volatile
Carbon

* Ash

Snlphur see (R
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In the questi 4
question of hardness, Indian coke fails considerably, although it is at the outset &

denser and heavier coke S
Mtmalely avier coke than English, the weight of a cubie foot of each being appro-
English 1b.
Indian ave b s D08
aes “es ane WSS

The ¢ :
5 It'tlllshm

g weight, which is an important consideration in ¢ i i i
i onnection with the size and
having a pooi E})ahs; furnace, is in favour of English coke by nearly 2 to 1. The Indian coke
rency, to what extent this would be improved by coking on a large scale and

on scientifio’ principl : .
Per square inI();h is£ es cannot at present be determined. The crushing weight actually found

English 1b.
ndgiaﬁ s a‘?:mt ::: ::: R0

These figures ean, however, only be taken as comparative owing to the difficulty of determin-

i 5, :
g when disintegration commences. In the United States a series of experiments showed the

weight of coke to vary £ i
; | y from 42 to 55 1b. per cubic foot and to crush under 200
8quare inch, Tested by these figures, the performance of Indian coke may be rega:ge?isa]:sl}:.irp.er

It is not im it ;
probable that manufactured under best conditions a fair blast furn ould
be produced, but it would not be safe to count on a less expenditure than 25 t’:wt‘.;m ;e?ﬁ: a.ng :
: ,and

even this only under best conditions of ore and flux, both o which may be counted on.
Lémestone.—Tt is rare in European or American blast furnace practice to find the selected

site without . . . ¥ y
good limestone in the immediate neighbourhood. The SBouth Stafford and viei
of Glasgow are, howeve i i i anad vicinage
: ) r, exceptions, and in consequence the limestone used at t
per ton at the works. : ’ - hese places cost Se.

In the States the average cost is per ton—
Total cost.

. Labour. Stores, taxes, &e.
1-1-65 0-2:95 5. 1-46
In Cumberland the figures are—
Labour. Stores, taxes, &c. Total cost.
1-1 0-53 5. 1-63

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

United States, 10 owt
., @ 8. 1-
Cumberland 10 cdo.s " :. i-(s) > o 55

The average eomposition of English (Stainton) stone is—

%ﬂm nato of lime Per9 cfnt.

agnesinm & . LA RS -ns . e s e LR D

: Silioa - ‘..oarb Sy .-.‘ sen bee sen ‘see e see 4'2
IIOI[, Aluminium, &c. ::: wen oo e e ass see 'g

In the case of the Ind;

; « an steel works at the selected si tely lime '

& and : t the selected site, unfort 1

exist, and the problem will he to place a suitable limestone at the WOOtnknsa;t z ¢1c1$sgt$1f ,,dg"n?u ne i’

The landward limesto
pESITRR TR T ne;:tﬁ:yokg:& .o;eo: tx;egleoted, as the cost of earriage would amount,

It appears, however, that by a well organised s : i :
gguld Ee glacte ic?g th.‘; works at a cost wﬁio{gwould ::yagzt: Iitzettlxl:e 1;:1:191?1? W C%i ke L
thsmn a (i;ll o tntlllx esl,ﬁlﬁ, so far as I am at present aware, the nearest so o island of Ramxi,

an probable that the hilly ranges of the northern coast of Burma ure, but it is more
supply eloser at hand. would be found to. yield a

The Ramri limestone appears to be well suited ¢ | : :
jble quantities. Af a place called Bamni, somewhaz tihe ::p:gz,thand lizvallable jo e
better stone is procurable. The analysis of both is given— i Lt UG EE

Qarbonate s ik s . l:;:m s
Magnesia Carbonate ... v ... .. % kot
Tron, &6, sndmetal oo - wih s e B9 1 =

Of this stone, 10 cwts. per ton may be taken.

The cost of getting and loading of the large qnantitjreqnixed is #smmed .at l;o per tome ;.'.

proper appliances being provided.

7

280,

.
No. 291, Revexvs, 808 Masox 199 i
——— : : r ton, or say, 4s. 14.,
Th by water the whole way should not oxceed Be. 8} B¢ o 4
o carriage by
total at the furnaces 5% 14 o Gt
Wo have then 12 cc?mpa.nson %?p?;
at10owts. !
- Y @ ¥ 0.6 13. Gd-
. o R e
Unlted lstatea k% T Py s . @ O8. 1 2"6 5
Oumber AR eor wes ” by 3 . _ g , X0 i
Tollle e gy ' e e LT e
S . to be, including rasmg
resultant cost of mj;enal-f recoing shows cost of raw material at furnaces 1O sl AR
Examination of the forego Fuel. ~ Lime. Total.
and conveying— Ore. et g 8640
1 910 013 A T
ol Bt v g G 0 2 63 210 38
o iend s v g 9o BB R
India “ ass eve * 1 7 6} o 16 11% ; ﬂ 2 '6} ¥ : t
or 8 ] T e Z = e g ot s ,‘ 3 i
2 ) AL E ‘ B b» St O S T = .] bI
Te il . ros is as under, but itfip‘if“‘"’i‘:t\mw“ ‘%‘.""“’5"“"“&&‘?&9 Etesdmm“o::::ia
ﬂmﬂnuym;m}’*ﬂ”ﬁ:,ﬁ?&pmﬁgmw S o R S
ci"’ W n Al 7 E | Ty LY ", ‘ ,. 07 3 ; :
B ﬁfg'ﬁ. atite froin Aguriaion - A Ph'g R o
i il vy ne m T L 44 e Ly ) . i
 gEOTIONIV. o

United States 18 given over & very L e

In England the figures are—
g oo S R S g
Officia oes - et S A :
L ik b S WO i
: 5 ooy 1o Ba, 21 per tom, indladly e iy v iﬁfﬁgamﬁemlﬁlp@m il
T e e e o, S gty ol eren DO R GURS
as;nmedat—— . : ofpag - ian “. : o : '
TRt L e
AR o .sundiyohargeﬁ,m oS ‘.‘.’: e B e e see 210* y
SN RSy Sﬁ*ﬂﬁ R 45N e ..-. ‘n-:‘: ' i % .‘."_.‘ S 1‘ 9* e stiene b
B A i R AR R A : B
Gl Lol s Woutd b e walest 5 A e A
i EOTTON V.
e R e e b TE COST OF PIG IRON. Lo
e e tof pig iron bobe—= o o i P
e foregoing shows ultimete oS PSR ) papowge o geul.
RS A Tlgbo Dhalvar e as o8
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From ¢

m the abhoye It is clear that competition from the States is out of the question. It might,
&t first sight, b considered that English hematite i
local prodygt; i

! should easily compete in the States with the

100.  But gn mport duty of 28, per ton, in addition ¢ freight, more than squares
American Pig iron a clegy field for home consumption.

The selling prices of English hematito iron are given below —

A 8.
T e ST e
llgg% e Do e G e

e » 60-0 3R Q. B, Cumberland ports.
oes «. 46-6 44-7
1896 .., o e 60-0 | 700

The minimum priee may be take

0 at 45/-, and freight to India
fall below 10/-; deli i g

8 unlikely j ear to
veries ex-ship in Indian ports would be therefore :_nnhke TR
English hematite (minimum) i i 7% £2 12 %
Indlan » e see see ® sse toe 2 16 1
: ¥ ta
Caloutta s {2 12 9
Bombay . 218 9
And in taking the above rateg "for English Pig it must b
whereas in India ¢ ey are average. :

© noted that they are minimum,
A more average comparison would be; India a8 abovp—

£
England LA LA Y] LA a0 oee LY See See v 3
Taking one year with another, the rates of delivery of Pig iron

petition with English i

; os of would apparently allovw com--
Pig of similar quality in any port of India, anq considerable profit in

Eastern India.

import duty on English pig wonlq settle the question undoubtedly in favour of

Limestone
by o et BB S

England, West coast . : Se ++ | Adjacent e 100 Adjacent,

0. st coast . . . ++ | 850 mileg e - 200 Do. -
States, Pittsburgh ., e e o ++ {1,000 mileg . 70 Do.
India, Port Canning . 50 o *+ | 1,090 miles . 240 400

—
SECTION VI.

Tue Capirar, Rrquirgp,

_ ) : ! . per ton of the

uon-producmg country in the world, and wilf)‘3 be moreover
assembling of materials, it may be premised

commence any commeroia] concern unless op g large seale and

with all the most modern appliances, Any sull))position that the works migh

and grow from its profits would most infallibly prod

( t commengeg ¢ small ?
¥ Produce only failure gpq disappointment, A
bold and complete Programme carried out ypfl;

doubtedly it is a question of serious moment, net to be limited in the oxtent to
whicl}J ilzlz::rd sngplies oan be profitably carried, but.a’lso tooﬁ’;e the element of uncertainty as.
to the extant of the market availab]e for outward freight, R

|
!
{
}
|

 industry at or near Salem

-
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No. =44,

f inward ore freight
ery 72,000 tons o
sumed that for ev

g ‘ ly is
4 th g' 1d be carried to i 150,009 tons. The ore supply
s> it has been assume masimum of 150, e
0. toma f?"" tom o a?oo . 1y equivatl(:a:t to about 420,000 tons of pig iron

15,000 tons of outWwd ootouns annually,

i 210,000 tons
720,00 ke at 525,000 tons annually, and limestone at A
thus limited to 9 supply of coke
This places

few o i ies is appended —
annualy ' £ the best known iron and steel companies Pp

WA al registered of a fe _

The capital reg : S

“ee “re see R ; 0
Barrow Hematite Stcsail g:ﬁlipany é,g‘fg»ggo
e sen ) ¥
(12)) John Brovg;f;ﬁ;;’& 80., Middlesborough ... 7495600
B ety of Booklind ot Vi i il irott it
g Go'mpa:jit(i)on to the iron and steel works, own their own iron
N 0. 17 in a 3
Of these, 1 imestone, but no ore. 5
4 t no coal. ; oal and limestone, b : » .
hmeatonz qu BEiovs, ONHLHOR °w§u2 import their hematite ores ﬁiom Slia‘!;(,r raw material.
; go. a’are owners of all thes?e el makers, depending on external supply
0. . 8

| : e of 6,000 tons, or,
No. 4 are simply m'u:e:ns(iixteen blast furnaces, producing a weekly averag
ain No. 1 compris

i ‘ i n Of 3 500 tons
- Wlth a produc >
- NO : 3 have at their Eston W Orks seven blast ful na.()es, t (8)

i kly.
ing about 1,000 tens of pig wee
. - blast furnaces, producing a i i g
weekgo' o Gf:lzthzg:ritgzebl::t farnace: Practlei :ﬁnioztzhgognfﬂl: i dimﬁﬁ
A few figures tro - land and America, an nace, there are
ki aye%g;lzi%ﬁeﬁ g:})nt%: Possibi]l:lityhjpfhgetgﬁr ?zrfeb(i::t p::dfur;p?d wear of linings
e largely' n n Yo hold tha!: the gh press ; :
;gy experienced fna??r%?ﬁcgon in American furnaces does (1)1{0‘1; }1])1831'1 T
B 9111. ; son Steel Works are nine f‘"‘naso;;’theae works produced— :
At ﬂietfldga:; Elyog:gduotion of 10,850 tons. Im 1
having a total w ¢

TONS.
e e s e ggg’ggg
B g 13T e G
Bessemer1nglots 2
o9, . TBLS

Yk ' ast- d works and approximately
ired is thereforo about half that of the lbca al;::::ed that a capital of not less
The outturn required is Hematite Works, and it may orks and to acquire the lani and
L o e ouid bo neoessary to sob up the necessar Gossiiry il Bo at Teact, £350,060
:gul? 14 millions wouldd :benn Tslsl e ot shipping ne
a 3 . 1 and iron.
concessions in coa

. : t -s
il the plant and its cost, bat thi
e if mnecessary, to detail e R g
add1tmnali5 ture note I should proposg,tiink o4k il probable that_:hl_ess '0“1,? han ;nd o
i ltzel:sary s peE doo?'](;s in a position to compete with imported tee
geems unne ;

di te authorized and prepared to
g ik le"lsh‘;e:m R A nteoggzd be easily put on paper, if
vls)te:' !ﬁgre precise ﬁgureej_‘v];:umere detail of ocost of P
b i0ms.
treat for concessio

———
necessary.

b ) I | »

i G. STOKES
! (SIgnﬁig) Secretary to Government, ,'

Order—Mis.

To the Boﬁd of Revenue (Land Bgvenga). | ; )

o d 19th January 1897, ‘ \ |
Resolution—No. 24, date R S:eptembeﬂsgﬁ’ ,Gzzgsmﬁ ;ﬁ?&

b Govemﬁ:ie(;"%:;;fnlexa“’ {i'dn_t;lfj th:;cﬁgggii%n ofar g)l;ducﬁilg an iron
S %f %ﬁm Head's me?g?ﬁ?;hg?he:,gnpthe Boa.rd’s_opinion% it Was’d(?;i;:l:ﬁ
indst a consignment of:?(l){) tolx)ia of Salem iron ore to England or experi
D1 R o i

‘f,prp‘bses,
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No. 221, R Rt e e e ' : :
) BVENUE, 3018 Magrcy ] :
and in its Proceedipee. r 18 memorandum i : i :
2 A 28 I\O. 361 < with 4 summary 10} 4 i i ble a daﬁnlte eshmate i be made Of
oS0, dto St St FATY f it onlasin o an el BTS2 e o L 0 i Lo ks
d pointed out that the valus of the pig iron whic 3 mIt is observed that the Secretary of State in his
;¢ can be made. ' Sir Frederick Abel’s opinion that

M v
B96, NG, (0 o S nted to that firm which has expressed
ey gsible need for the admixture
of page 7, it might be
inous Indian ore.

further diseyss;
sio s
I Was required before the fourth, fift) sixth
4 y 8
the cost ;&/ vgicg 3* £
- letter of the Zn ”
oy experiment of Gie Xiad may well be el
a5, %ndeﬂqﬁﬁnﬁouswt:re, :':ferred to at the bottom
: o ) d ;
th There remains the . e Pﬁ"‘ﬁ;m::, osex;‘fil home a certain quantity of a;; suitable aluzmino
© Board was not in possegsiee . Which i really the mocs - 2 well e N afght be asked for advice on the point. ;
subject when issuine {) ~esston of information i b © Most important of g]l. 1 ¢ Major Ma Railway will be asked to favour the Board with a
& 118 resolution aboye J1C0 would engple , but as w5 o Agent of the Madras e uld be conveyed to Madras in
SIS » © 1t to deal with the = r};s' rff theglow t which Salem uﬁn o;{eea(g) as sufficient yfor working at a
B report as : r. )

0, and Government

to invite free di It was requesteq to 1 a8 left ovep A "

seu ; Place the T Ior consid o -

ssion. Thig recommendat; papers at the dispoga] of t;:’;;‘;:slzfne; very large q}mntltxes.ight ¢ 200,000 tons per mu”;l S;,l hlghultl ﬁ‘;g:; ;:ie:;le nzont1 (l;l?
marked that this wo

Order, No 666
) » Revenue dated on wa
24t : § accepte ) . Gual ilway fre :
’ h November 1896, pted by Government in its minimum & 7Y sent, but it may be re of the annual demand in easteerg

by Mr.. Head |
: %ard to have beep satisfactorily established

i for the pre . ‘
g):rzld:hﬁ one-hallfJ of Ma]orl.Mahon’s estimate e o T e
ies which could be supphed “o T . Agent’s letter of the 12th Novem-

that tho 1 i g meﬂ;;mllgequ'anﬁties under discussion in

question of Worlxin pOI't letter from th
the Boarq is & ti 3:the alem iron oreg g s ottar Y Major M ¢ Government 3
- Bl v :f;&:’i(i)cd that no furthey dlSO:::.eSSfuuy, and af ejr per:h_On, R.A., on the that the rate of 6 Plelslll)z : ol anly. to
exXperiment o lalrurable seventh. conelygiq nlon need be qyq tod befsmg the_sg papers, ber 1896, ’N 0. 857% e to which his letter was 2 reply.
magnetite ore Whiegt;e Scale. _If by syel w5 Zanno§ be g epted w?tre deciding that the Board’s Proeee. 88 e, wales advantageous site for iron works, Major
With coke made fmmlﬁ admittedly of exeept; xpfnme.nt it is shown T 5 prashios 14. In discussing the questh: of the neighbourhood of Caleutta, but on this point
arrakur coal, 5 B ional purity oq0 58 that the Salem Mahon expresses himself in favou ived at only after receipt of the results of the
Produce when smelted a final decision can probabla c?:m ar::ithout which information it is impossible to make
od experimenta MaTy rent it’ems of ‘eost. 2 7 7 # Gali
d to which Government has

roposed L
gpﬁnite estimates of the diffe

Kurnool hematite
15. If the O i Governmen

S Ie

far from Prohibitive,
g ith re
iroM, Ore, Ml K 4864, dated 30th November

- Order, Mis.
t Order, ntity and quality, it is possible

7. The conely :
8101 1n quegt
“ That ¢ 1 . 10D Was stateq b
Madras, or of BZ:I': u::’rstlctgﬁon for charcog] ofy SB;IDP- Head ip the foHowing terms dered an investigati qua
8uccess,”? at th Zaren;j Ciyss ordered an 1nv n Yot pgtte s s q /
e sty Place, woylq zlmtc;ofl 3t Kanjamalai or at 1596, is fouln_d' '.io s ’ﬁnggafmy 2: ~ -hich, after the W’t‘ilPI:fon °f'-t:f East
that a suitable site would be 1 t railway site, wi ort canal com-
important CONYESL) K this site it would also probably

: B |
gﬁeftﬁ?g;h:lgoéoi Mamgyﬁgﬁxmalnad taluk more cheaply than it
ol e 52"{:;;,‘:8{2"{3 Caloutta from the coast of Arakan,

(True Copy and Extract.)
(Signed) ~ R. C. C. CARR,

Wprove the ghances of

o 8. In its 4,
o for beliovine. 11 €T resolution
] 8 that charegg] 5. du0ted above, th
| ﬁlg;re than that assun{:ga{)" ‘;{‘ could be manufaeenf-ogrd ha,s 8iven prima Saei
s _ an never form anythin{z bl:t Head, but as POintfezd p ¢ bnj AMmalai gt 4 ﬁﬁfﬁﬁ:
ou :
Y Major Mahon
, charcoal

for genera] ¢
& : Tade pu & small adjyn
] With reference tOP tll']I;OSeS, and whateyey o Junct to that required o g
‘ 1ECOsSary o investion s, Ruacture of ipo . be the conclysj for an iron industry
f dian o sgate independeply 4 > 4 Kanjamgly: o C entually arrived at
I 9. From the jn¢ o Practieability , IWWILI; charcoal fuel, it is domicansy
{ and investin i S formiation goanty . . g Indian iron with
workinge sSt:agl:gof may therefo,-eaﬂfz?etilt would seem, that §; . > .
I 10. § °F Perhaps Kurnogly o LTt be Limie. . Sorelti coal will not coke : &
5 ome of Mai ) ore with B mited to the T 2 : 3
{ 1t 18 not certajy tha%O:hMahona o arrakur eoke, Practicability of To the Secretary to 9"“””“‘3”};’ Bevalcue Department.
1 ut, on th he Madrag Raci ¢ Perhapg iy »  Collectors of Salem aud Kurnool. ,
E thax,l - Bi?bzther hand, it is PI‘ObablRallwa'y couldpcégpen. to eriticism. For'instsinde 'y, Agent and Manager, M?dm Railway.
f ) » On ore ore : » ettlement R
R 5t e w1 o o, 7 7 0 i g o, S e
f market, Hig criticimy;m . Mahol\l'as‘the cost 0 reason toar ‘han‘]amahi.dmape.r :: Trades Association.
| - 1n Board’s Proces di on some of Mr H ,8 of Puttin 2 Sal eJGCt the estimate of ,»  Secretary, Chamber of Commerce.
* 11. Th 8gs, No. 861, dato 23?389 figures gre o 1100 01 the Calcutta Supemiiiéatsul ovepment Cuntral Nutsfn.
‘ - Lhe rate pf 4 Ptembe Y Smilar to those made
f: Xchay ri1s ose
avourable than cap b, reliedgﬁnasi:ugﬁ by M Mehon%l. .
. juture, b on (1g, 2d,) is)probably G Orper—No. 221, Revenue, dated 30th March 1897. : ’ ,‘ o
The Government agrees with the

Miscellaneous. Board in considering that it is desirable
to despatch to Messrs. Bolchow, Vaughan

and Co. of Middlesborough-on-Tees, a consignment of Salem ore and Bengal coal for
the purpose of determining, by actual experiment, the value and cost of production of
pig-iron made from Indian ore with Indian coke. The Government of India will
accordingly be addressed on the subject and thp Board of Revenue w11! be re_quested
in the meantime o ascertain the cost of collecting the necessary quantity of iron ore

ut 3
that an Indian jrop 0d primg Tocie ois e;i?iéxf- tllgebe- taken at ‘I, 4d.—a rate
‘whieh will co. » Suitable for g]) g, 25 has beey Present currency laws—it

mpare fayourghly v : dindry gtga).po1 - 2ade out fo :
12. The matte - Iy with that at*-whi:tellhmakm& can be*p:o(tihe ASape

: g & o s fs | VR a0 . T g

COﬂntiy, ﬂle‘Boar& c’;;’:%g One of such ibtitely - matite iron m'bo?ded at' a rate
‘adoption of 'Mai M 1ders that thepe shov fous MPortance 1. sl
‘tons of Berigal ‘oo ,.51‘,‘?1}’8 ‘r‘eeommendat}’?ndt’m be aay hpace 2 the wellsbeing o the
be despatchod to Mepery, . T2tY Cqual to gt 300 tons of g 000t the immediate

esérs. Bolehow, Vaughay & %’%ﬂ;sﬁbmab& | ixon ore and 600
. 'ddlesbomn’sh once ordered to-




No. 221, Revexuve, 30tE Marc 1897.

and conYeying_it to Middleshorough, and further to make such arrangeniéntd as may
be practicable in order to secure the early despateh of the eonsignment in the event of |
the proposal being approved by the Government of India. VO B

&

(True Extract.) 1ot
(Signed)  G. STOKES, A
Ag. Secretary to Government.
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ki 4 . 0., Mis. No. 5338, Revenue, dated 24th December 1896. :
“_i-; Reap—again G" anicating to the Board letter from the Superintendent, Geological

o A BSTRACT:" ,J%O request that the necessary instructions might be issued to the Kurnool

94 Survey of Indi® d:: every assistance to Mr. Middlemiss in the prosecution of his investigations

Gov ERNMENT OF MADRAS 5 Collector to ﬁ:’ collection of specimens of iron ore found in the district.
. =

in ragﬂ'd
Ru;,again G.0., Mis. No. 1747, Revenue, dated 1st April 1897.

; Apstracr.—Communicating to the Board of Revenue letter from the Superintendent,
Reavp—again the following . Goological Survey of India, stating that no opportunity offered during the past cold weather

g G.0., Mis. No. 4864, Revenue, da fiold season of visiting Kurnool for the purpose of eollecting specimens of iron ores and that
898 s » dated 30th November . ; such a step would have been inadvisable inasmuch as the Director had deprecated any investi-
. gation of these ores until the question of the Salem iron ores is settled.

Proceedings of th
: g e Board of R
Mis. No. 1441, dated 2nq N oveml?:fnluSe%(Pand Rovenue), Forest

REVENUE DEPARTMENT.

Bead—the following

e

e
8 2

Read—agqi i
again Proceedmgs of the Board of Revenue (Land Re
23rd September 1896, b

R i ;
esolution—Forest Mis, N 0. 1441, dated 2nd November 1896

The ore at Rudravaram, on the bord
and not far from the line of rail, is understood to be g; :;:e(l)lfe;h
3. The Conservator of Forests. No i ]
: , Northern Circle, is re
Xl?ﬁalt';egaﬁd to the charcoal supply available in Kur;mol I?el;iStthe line of rail simi
0 called for from the Conservator, Central Circle, in paragraph Z (()2)13;1];1;:;(11%1‘
s

Proceedings, No. 361, dated 23rd Se tember 1
’ 896.
9,000 tons and of 10,000 tons shouldpbe sep;rately 0031‘23:1%8; ey e i S

ed to submit a report

(True Extract,)
(Signed) R0, 0 CARR,

To the Secretary to Government, Revenue Department Ag. Secretary.

»  Conservator of Forests, Northern Circle, with

Board’s Proceedi N
»»  Conservator of Forests, Centml?ggi,r él:: 361, dated 23rd September 1896.

enue), No. 361, dated

Reap—again G.0., Mis. No. 2387, Revenue, dated 12th May 1897.

Apsrzacr.—Recording, with remark, Board’s Proceedings on letter from the Superintend-
ent, Geological Survey, regarding collection of specimens of Kurnool iron ores for the Imperial
Institute, and considering that it is of importance that the investigation of the Kurnool iron

ores should be proceeded with without delay. a

Reap—again G.O., Mis. No. 2578, Revenue, dated 20th May 1897.

Asstiacr.—Recording Board’s Proceedings recording, with remark, letter from the
Superintendent, Geological Survey of India, proposing to visit Kurnool for investigation of iron
ores at the close of the recess. :

P ¥

Reap—the following Proceedings of the Board of Revemne (Land Reve ﬁﬁé},]ﬁfﬂ 4
No. 187?:8,; dated 1 G ok A o g e G o
Read—the following letter from C. S. MIDDLEMI

Geological Survey of India, Ootacamund, to the Secretary to the Commis-

sioners of Land Revenue, Madras, dated 10th May 1897, No. 25-S,—R.:—

In continuation of my No. 11-R.8. of 24th April 1897, I have the honour to
append a copy of the letter from the Officiating Director, Geological Survey of India,

for your information and guidanee.

ENCLOSURE. :

From B. D. OLDHAM, Esq., Officiating Director, G’eolq%ie&l Survey Oihdxsatq the Super- -

intendent, Geological Survey of India, dated Calcutta, 5th May 18 st
In acknowledging receipt of your No. 12-R.S. of the 25th April I have the honour to
point out to you that your action, in entering into correspondence with the Government of
Madras on a subject regarding which you have not been put in communication with them, and
in expressing your opinion to them on a matter which involves a changs in the sanctioned and =~

in 1
proposed programmes of work of the department, is mggu‘hr and inconvenient.

2. As regards your present application for pegh_iﬁsioxi‘ to spend '.f;(;m two weeks toa
month in the investigation of the Kurnool iron ores during the :no:rt working season, I have to

As recommended by the Board
of Revenue Mr, Mig . 5 ; G, bt e :
pay a visit to the Kurnool distriet to colle 1ddlemiss will be re uested o inform you that I cannot find in the papers before me any reason for modifying my previously-
- ct specim e 20 seasod opinion that it would be inadvisable to interrupt the work y AR s s
there and to send them to the Imperial Institutg for :g:ly‘;fsfhe best iron ores found zipmiclln og;::x;n; & :ﬂ; ;:; ble'égﬁ eg.“ﬁf;b;ﬁf;‘mpo the Work you are “Pl'e'eﬂ“ﬂsﬂsed
: 3. For your future guidance, I have to request that you will be good enough to immedi-
oy EXtht‘) . ately refer to this office, without, entering into ,fnrtha?t‘f&;orrespondenoa? om‘—thaghgﬁbjmx‘ any
(Signed demand madehmym by the Ggemfm;?ﬁofj Mmi vhich wotéld in any way interrupt the
1580 . work on which you or any member of the department placed under your contrel are engage
e 3 STOKES’ under the instructions or with the approval of this office. B st e :

Ag.
To the Board of Revenue (Land Revenue). & Secretary to Government,

» the Board of Revenue (Revenue Settlement,

: Land A
» C. 8. Middlemiss, Esq. i3 s e Agricalture).

4. This instruction should not, however, be mtlerpr%ﬁdsprshiblﬁng you fmmréndgﬁ’ng
the Government of Madras all assistance in yonrwpwfar;‘by‘mﬂ'ofﬂingthém information or
advice on any question they may submit to you, so far as this can be‘tfane w§_§hout interruption

to your appointed work.




No. 848, RevENUE, 6t Ocronrr 1897.
Resolution—Mis, N g
ution—Mis. No. 1836, dated 19th May 1897 orirs
Recorded. |
(True Copies and Extract.)
: (Signed) R.C.C.
o the Secretary to Government, Rey | ; SCARR,
with reference to if:s OrggrueMDep;rtment, g
» Mis. No. 2387, dated 12th Ma :
¥ 1897. =
Reap—a m i 'E
s f:: T GI;‘O., Mis. No. 2160, Revenue, dated 29th April 1897
-~ rorwarding to the Board of Rey .
enue, for remarks, Jetter f
> let rom Mr. Middlemiss

uperintendent, Geologi 3
: gical Survey of India, f i
» forwarding a report on
the tri

or ﬂndum near Pa]akod S al oxcav
alem d. .(‘
3 ]strl :t. Btionﬂ for . W

———

REap—again the i i
gain the ollowing G.O., Mis. No. 25886, Revenue, dated 20th May 1897
:

Geological Survey of i
R y of India, to the Seeretary to s M 3
evenue Department, dated Calcutta, 11th May {gg’;}(i‘}re 35'?1“ - : ’
» INO. 867 ¢ ]

With reference to the
’ losed ;
near Palakod e O report on some trial ; : :
o in})o rﬁ:ier:sd;smct, by Mr. Middlemiss, T have theei‘::lvatlons for corundum
oon as possible of the intentions of yoﬂngfg request that [
vernment in the

matter of the continuan. i s
o dt ce of the Investigation of the corundum of Salem and (oj ba
: oimba- |

2. T would recommend that, i 2
; t, in additi BOT ; ‘
band, some other localit . that, 1tion to eontinuing work on :
3 : Y be investigated, the exact ung work on the Paparapatti * /|
consultation with Mr. Middlemiss. Shou’ld thj;I %Z dt%ﬁggyoggdiem?gd by l'c)s’ou in ity T
rrangements made 1

——

ExcLosuzres.

REPORT on some trial excavati
tions for Corund
M ‘ ‘ um near Palak Bigode
IDDLEMISS, Esg,, p.. Geologieal Su:ve(;di)fslﬂsg; district, by C. S,

[INTRODUCTION,

the executive

: ,the superyisj

Tirappattir Circll:: wbi]osl;
© Superintended by

south-west-by-south of Palakod
t

;)!f ;mttcropls) of tfhe corundumf)béall'll:;gx'1 el?;is(; 13:%? ltto

uture be referred to as No. 1 king
complied with and the preparatio il gy
continued until 15th Msmfafggﬁns completed, experiments w;en;zstsary Srmalities had been

3. Before going any f it wi

y further it will b
these corundum occurrences, On my ﬁr:t visiting them
L m 1894 th

Since then details were from time to time gathe

opening of the pi ik "
g e pits at working No. 1 the information it?z]“:ﬁ:]y], 80 that up to the time of the
OWS :— e

1
Ve, x?if&"' to the Government of Madras,

t. 2, 189 the first of whi - 7
) Pt. 2, 1896, pp. 48—46, which was reprinteq with alight alterations ia ahk 2
B‘c““ )

WMWMW
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e

trix of the cornndum in this band was known to be in the form of
among which biotite was prominent as the dark mineral.

(a) The actnal ma
ad actually been seen in silu were, however, small,

Jenticles in a gneiss,
Such of these lenticles as h

the largest being 3 feet by 1 foot. : ‘
hat larger lenticles oceurred in the allavium covered plain near Paparappatti and on

T
(b) the hillsides to the west, was, however, inferred from large blocks bhaving been

found in the surface debris. : o
(¢) It was known from the presence of old shallow trenches and |pits in the allavium
and surface rock that corundum had been dug at some previous time from this
neighbourhood. Local information, and the exposure of corundum for sale in
the surrounding market towns, also made it certain that corundum was at that

time being occasionally gathered. : St
was also evident that, in a general way, the strike of the rock bands containing

the corundum was with the strike of the country, namely, about north by east
and it was supposed from the slightly different character of some of the corun-
dum occurrences and also from their position that more than one parallel band of

the rock existed. St ;
(e) The position of all the corundum occurrences was as indicated on the accompanying
Paparappatti band extends (but with

plan, from which it will be seen that the : 5 '
some notable gaps) from Donnakuttahalli near the Cauvery river to Chintalakuttai
village, near Rayakottai, a distance of nearly 40 miles.

which T was now endeavouring to carry out
cal Survey for 1896, namely— The excaya-

(@) It

4. The general object of the practical work

was, as stated in the Annual Keport of the Geologi ‘ \
tions, or quarries as they will be, are intended to show the thickness of the corundum-bearing
bands, and whether they are continuous or occur as lenticular patches. A f.a.lr average sg_\mple
of the rock extracted, of sufficient size to give a trustworthy estimate of the richness of the rock,
is to be carefully cleaned by hand and the proportion of corundum to matrix determined by

weighing.”

5. The nature of the work resolved itself into—
1) Preliminary clearing of the ground of jungle. : e i PR g
83 Digging ofytmnches until the co::undnmfbeaﬂgg“rogk Wa.saxposad. SR
(¢) Blasting and uarrying the mattix-rodl M s Tl G
(d) Breaking up t! e lamps with wedges NW :

~ by hand. AV OF S L BEE 3 ¢ o ;
(e) Cleaning the corundum b Jum‘i and :
(f) Excavations to show con

GzrorogicAL DETAILS,

iof ontline only will here be. iven regarding _ﬂz?pe.trqlquoi;%hernéish urhood
A ] g:hllmqmre working out. 1 .y méntio%i however,
i fr A owg

ings, inasmuch as many details still 2 v :

?xl:ep:rg:;lnaﬁ-s that in addition 'boy'bint.ite in the fnndamantal rock. ich the lenticles occur.

In ot this place much hypersthene also presemt, which together with folspar, ar sta snd -
a biotite-hypersthene granulitic gneiss, and vf]mjsh is t}xepgﬁgxe mineralogically

Ty Hosur biotite gneiss. It is finely,

“morth and south and north-

jron-ores makes U : nulitic gne ‘
:mpl;s‘;age’hetwees the ordinary charnockite series and the
and not very distinctly folia , the strike bei rgﬂ& e , ith and n
north-east and south-sonth-west. ‘The dip of the liation planes is g g e v
B L tical 1 most available sections, but the smount and vatere of the folds i
such dips are never definite enough to allow of & ?etiwml rbpma!’itﬁﬁmfx ‘f‘“‘, i
w4 Qccurring sparingly as adventitions veins rmdveinfoh in this gueissic rock, and
. 7bly yo’nngeg' inp:gegh{m it, come a coarse flesh- . and white, rather coarse m;
znb?:ome.t_rap dykes. These veins and dykes, though sometimes followiny foliati
ocour completely irre arly. Someof the gmeiss a}sopresentstheohgmrwmw
called * trap-shotten,” a feature peculiar in itself and too oompkoatéﬂtobedesoﬁm: n this
note. e : et - L e o
8. The actual matrix of the corundum in the workings was found, as anticipated from m;
jous observations, to be in the form of lenticles in the gneissic rock. These lenticles are

e ; g
ostrically shaped and are easily recognised by their :
e ved central parts which are less Tich in forro-magnesian min

sy’

biotite, and by the aler-colou

The ﬁm migerdogicd composition of these lenticles is still under investigation both
hlems whose solution will not be attempted here. In size

of the lenticles offer pro
mall ones referred to in my previous report up to such as the

and the origin
which measured 13 feet long,

- the lenticles vary from the very s
one broken up at No. 1 working,

sometimes following the foliation, also -

xternal shell of rock very rich in

A S

,and both it

ES
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= Rey ———
: ENUE 6T et e . o it S
deep ; the s » OTH Ocropy
; ha . OBER |8
gfo.bfmg that e Y.

eXcavations af, of an e

to the work done to the first two lenticles of matrix-
the rock broken up and weighed. These figures also

The fi

iven first below apply
Ngol. 1, which supplied all

1sposition, g} working . Psoid wi
of t ».S0ape and gj and in the ;.- With three
t inlll{ei: (;r(l;;r:nd will ins(lizlza(zi t:lh t elev!::il:llg (399 Plgt:m’;ll::il“ axes. A plan showing the rock ;:; w?rhéd bty e e e stbal bfioces
37 be ment; © sam ioles lity attachi exposed in the course. " i : i WA i EO L R el
oo P Uy e Sl o G . 07 L sntement, v Giaring gomd st ngle ot o T W
ree already icle, along ¢ west.sonth. any other roe » layer, or plane, and the ) - 4 g tre i Sig
ik 7 roerrod o, Tl o 26 lino.of g o', Gollaall ZZ%;OJ“ support of this it Blastid® matrizrock and sorting 722 owts. @ As 26 ., g
sence gfthfe*’e lenticleg ® o8 partial exp, 80d identiog] jn eoll;nt trial tm":‘: per cwt. o 1}3 S 0
ragments of "® Origing]) Measured 15 foelt)oﬁt:;n b‘;ltsh gleaa:ipg th% 8b°veb@gsAts>;ft-ﬁg£ S 850 .0
andries —boxes, ba a 0
Brection of sheds,for w:)rkm_en b S g |

Total .. 385 2 0

— ——

As. 8-7 per 39 1b. of cleaned corundum.

g -11 the . m
Tepresented }, neighboy and mgat; at th )
: Y th rhood TX-rock © surface
o € ¢ as C &nd by Old sba(l)lf)ihe gronnd by tbe -
seems to umber of sivilar ?:gflv:;t.ions,( an h“.
ications (roug

or As. 8-7 per cwt. of broken rock, .e.,

ou 3
parallel] ]ip Xpose more 1.« & Rbourhg me o
0. 1, and isl;ou? i Pres:nlteﬁmes of thgdsa{:()t by fOO: lin;%s onable to conclude thets
S Or more . a8 much iy the :}:l'lent here muet king ng t} * Judicious sories of cross i 'k\ '.d
B Dl 50 that aboyt 1 0 0" lenticjq, w}?.l be abont 20 :(3, Present line or along other = Further, it was found that 13 men ab 3} annas were able to break 1 cwt of matrix-rock an
randum ; tons of matn'xl st the Goly}, 1S of matrix loft at working elean corundum from it. . other lenticles, trial trenches hera‘ and
; 12. The cost of making other excavations, exposing other lenticles, fos gl

at Gollahalli and near Paparappatti was Rs. 354.

18. From the figures given in para ph

locality am.
Y are of n the . ' a ,
surrounded f a dark p m&tnx-me G y rock are now teadl;n:(;o}l'e v:lil] pmb&b‘] ylﬂ'

kernel frop, : 3 pale pink grey col, , ,
: m its gh shell of Glour, shapeq - AR
shell, " of ortheg As descnbe(i . Crystals which in this porﬁou"ﬁ L1 it will be seen that the two items of greatest

andum by hand (hamely Rs. 1}2-5—0&( .
‘the

Prism anq : eir f las
1ylimjtedp:y ramid, o ai 0TS are o) © trom whia), my previ x
in 0 1n the f ;) S1ze of th Ongaq/ they breg Previous paper, they expense are those for breaking out and cleaning the cor ) ; : e et
ingll:es X 2 incheg v(:llll:i;:,l 0g way. ?[.Ezysta Varie gel_sbaped 00:;::,}% sharp and c'lm i 2).p Tt is clear, therefore, that if the extraction of co;qnd‘;;im is atte;np_hed on ”ghrgf ?sc;ie, Tifhe
T 1 average gizq fol-tbe Smallest si7e~rgeSt Or}'statlls;de ¥, but r: SN of the hexag adoption of machinery for crushing and washing the corandum, a5 & su:bshtqtg ,fpr:havi’l Jerebadis
excav;t]iico{;l" S tthe crystals in t”h?sf 1Whic any :2:‘1 in the b:gk(::’ "“dl mt'bf would be a desideratum. S VAL ¢ T R el R
s 0 ' euticle I ghoglq -, Reed Up JonHg FURTHER EXPERIMENTS
¢ iy . ]

14, Work for the present had to be closed

corandum and matrix will be sent

Should their reports be favourable, and the percenta
rohibitive, I shall hope to make further trial exac:
and of outerops. " ol S

gt re th ould est, tak h by,

ound thas o TOIRHOUL the Yane s ¢ O ¢ inches X § inebs

Rumber of 3 20°F Of the ouet:hde’ but in the course of ﬂ‘

' s o e

way round pice 248 i ina orygtaiiine “NtTal corg of e PACk luypy (oBTated Took neaf il :
ctually i .22 OL eorpngd ne-gran re of oo Umpg ¢

prObable [;hsohd POck but iuum us nucjel' ?In; l'llndum Was .n:r:()dduedl“ Of her:

3 : as : o rohybj nded by e

Y growy i ;

Of tb nma ponere

ckl ame Much a5
¥ groupeq, from the outer ™o bresent ; :
i N the mas. . oBe i
T e e
e lenticle,

“In .
gnesian minerals are m

J a
€rcynite, Tbe lattem SOmetimes

o eans B F L

Order— Mis. No, 2586, Revenue
Referred to the Board of
‘No. 2160‘,:@13@& 29th Apmltzss'z

SO

10. Op
rocks, wa. © of the chiaf .-

1o atta; . tf) deberm' Object,s‘ or
tain t}, e b :
Conling. oo 00 broken.y T, ncIEbngs thy 001 f 1 '

w ’ 6 » 9% the u¥s by
78y and o rogyes “Olocted g¢ gy Weiglod ot g ion of cometical investigation of
W, 6 total rgyps O Bccount oy 1€ end 8 it wag o0 indum in th ix-10
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‘].0 ] an

t, i 8lven me ]
0 charge of th o Ramg weighed. This was @
Sub-divisio '
nal Officer,
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| e e SO TOBER 1897. ¢ 58 ;' . w 846, REVENUE, G QUTODRR )
SN . 1 e
3 ¢ I'T, _ Excro PSRBT 1 . M : ;
(Revenye gﬁﬁ Acting Colleotor of < E grag i 1 "~ . 1etter from the Superintendent, Geological Survey of India, to
Esq., Doputy esment! Land ReCordx\ ellore, o the § Read—also the follo™!" to the Commissioner of Revenue Settlement, Land Records and
No. 2706-V ey, upenntendeut’-Geolz;z:dlAgdcmtur:ﬂ;ehtiory t;].’ the Board of Revenue = 1 m,% wm‘?’,yéated 19th March 1897, No. 155 S.—R.:—
4 » through C  Agric & : 4 oot
Survey of I3, 8" C: 8. MIDDLEMISS, R the Board’s Proceedings, Mis. No. 1798 of 10th March 1897, Resolu-
~ honour to observe that the extension of my term of deputation to
o Anderson’s resignation (see letter from

adiaj, dated 17th July 1896,
nt on Mr.

With reference to
to the Governmen

Board’s Pr
) 8 -.m,we' ) was not conseque
o8 sy till 1900 w t of India, Revenue and

1895, respect;
= g Pect]ve]. Il] ceed.
in modificatioy <. p 12V the honour ro 5 OS- 13
of Board’s Proe - far as this digg P.llr.to forw‘“’d‘ h' 9 3l}d 208, dated o ;
of Bourd’s Poccadings, N pastsict 1 concerncd, ar it 3016, togather o opia iy gads o jogical Survey of Tndis, B0 o
2. Ther » dated 24th [)ece, t? informatig o or With a sketch-map | : Directoly ‘o, No. 1962, dated 19th September 1836, paragraph 3), and that therefore
€18 nothing nber 1892, e Surd};:,\;?ht" pagosl:; and 4 E ; w‘oz"k‘ Pr'g;:os’ed for Mr. Anderson (except the investigation of the corundum deposits for
* minerals—mica 2 . R ; ts were made by the Director) does not necessarily devolve
¢ which special arrangemen y BRarLY

oard’s Proceedip iis
. gs aboy office, No. 26¢g ther minery) : :
‘ vﬂlafggcng]Tbis Mminera] Z(? UOte(.l' o dated lﬁ{tbe,:}m;d what is given in the - . s A
' in Tarimer] tukur, Sydapy, r:nrs in fairly 1gy , une 1892, printed in the k. & : I have the honour to observe further that, as I am primarily engaged on the
and “ng‘:lz and Birdavolu;?n’ ghaganam’ Tu%i n:]uantities in the R Coimbatore and Salem districts, the sanetion of my Director is necessary for any
| in the Venkaf: rf, Gudur talyk al';‘(li]‘_‘lmlem and P:.j,t?lal?“_r and Pud:lpn" taluk, chiefly in the . important work outside of those districts. The superintending of the corundum
! l?mce 1895 thf Hllflluzsim";,dan borde ::]; tfl?w villages ; :?hrlplztuam A:,:I‘iand $0 » loss extnd E workings has taken all the time I could spare from the regular survey work. ’
lica Was exported, b, 'Y has gradua]] e Rapur ta] . ""ali,rul 4Xur talok ; Chennur B In cons e of the ab teps have been taken bv me to investigate the
of manganese-ore | but now jt ap Y devel alukand Papypn,: uk ; also in some villages 3 SERRE equence of the above, no steps 2d el Y 5 »
P :’Vxeggrted Chif’ﬂyr:oaggngo“ betweI::: r: t(:““lthe black :nrs’grl)’: nly :ﬁ:htel:élalmsti zemindari. . e o s
b rO]fl Nellore'in the v,'?]n' The best mig anes of Cleav,.gemwn stained (m.JY best transparent k. With reference to the queries about the utilization of mica-waste and spotted
app]ieed [flo:.n tslfle‘ll by him a:g;;: : POdalaku,edn ;ge district i ::l:g tdgme-mariee% b;‘;i(the “’P"’l‘;d 3 mica” (paragraphs 2 and 3), I have the honour to refer the Board to the Mica Hand-
yields a Lores® 20d and it ) eXpiration of top 0 1t wag ated about 18 miles sonth o ik book (Imperial Institute Series No. [19), and I also #ppend some remarks by Mr.
il IO p;gci q‘f‘anmy of clea‘;"m‘?ee" granted <:0y e;“ Subseq,;:;; t’i“'d by Mr. El ﬁ s(:":b :{ Holland in this connection. '
{ in}’hes Square, s(:elln;cahvaﬁes “00;3;:1 : "R 9R 8 twoy éari’: '; uative of the :i?;g:ict « Mioa waste in a compressed form has been used in the manufacture of insulators on
rofase heaps—whilg yomey or ® peny 2o and quality, g ease. The mine still | telograph poles (Handbook, page 4)- |
: o 15 shillings per lbge size plates selj)]e; Ib. Thig size ,-; mall Plates, imegeyri ¢« Other uses of mica-waste are given on p 5. Since the andbook was written, speci-
Al *arnets.—One of ¢, : Tom 7 to 8 shillin ESneraliy got f;.unng ot oF RWE mens have been shown me in Calcutta by a Mr. Jones of Howrah of sheets intended as non-
o??lt;tﬁ n a few mines sii acce;sg")’ Minerglg 88 perlb., anq p(;:;e:“l'(l,’}’gs ‘;’(‘)‘3 conducting boiler covers and made of mica-waste cemented vaitht;];:lny. l::xd 1:§ulded mtoomg
. Commercig] vy 1tuated in the v; 1s found j X 9 <heots. Mr. Jones stated his intention to apply for a atent for the substance so manufactu nafactur 8
into wheels £or gri?n;lii.g l::,(i)ca“y’ the I;lf}]l:g?sisof 8 da;ui:":]Ia I:];a;)‘t,t,es with o q : Mica-waste has been used also gn.‘sja‘bgsig for soap in'ggn' }: ,;i 4 Lk ~ > Vo sk
bl rediced o o powges prEoRi. It is, i | gL st %ﬁfdu“a%mﬁmﬁmﬁm as e
Rosol (Bigted) - 1xed with lac and formed ol er required t0 €71 hrowings i ino cold wate ‘eie*n@%g?frgum- A+ contesotiont follow-
esolution—y; . H. B T e sudden chilling, splitting the cleava bundles into minute films. ,
f ) —_— e g the sudden chilling; Sp g ge : b
& 18. No, 1798, dated 1 BROUGHAM. ¢« The stained mj,ca of Nellore was mnot in favour, because 1n the Logxdon market the
: ?;ded. th March 1897 ‘ specialists, who value the lots previous to sale, were 11 the habit of giving points L Sy
" " -th % - =i 250 f‘ro_ —]in:u \»-,'q",..»_.,.
Mr. Mi U0 reference 4 (1) Elasticity of the plates. l (8) Freedom from crump: Bl e
24th%ﬁi:eﬂ;l§ will be intv"itlﬁ"t Collector’s ,, (2) Transparency. o), Do i WG B EE
: 0 emarks - ' - - S ARG A - B PEET S
rom which it <4 Paragra, Paragraph 4 about j idered desirable characters evidontly because most of the mica was
should be fnsoerLLP® & o that L d) g o i Proceadso o, Atention Gty fom:r'{;hmdw:smﬁ:emfc’reens, perp-holes in furnnces and other luces whero trausparency is
resignatig;sl(:ﬁnc% was apprl();:ggdb on by My Prggo sal that theStmll-lugus t 1896, th’ereon, S dfi‘ventim atilizers of mica to turn :t(}lleir ﬁ@ﬁ@fw*ﬁfm?mﬁlw :;Zf‘]glg:"
: e Board Yy Go 8 erson ca mines in Nell 3 Beyond the survival of market prejudice, there appEEie ‘ .“"“mﬂ al reason ecting
as been eX,tend Observes Vernmey Who was th . Neligre 2 e e i S Ve : Nellove. The minute isolated films of iron-ore ought
A ed ti] that M ment.  Qwj en expec - to the stained mica of Uthkur (Viptalear) 1n BENOR 2 i bl TR SRl MY
mad by him o sasgecs 0%, H 1 requeclelioe tems of soype to . Andoeponts. | PR st et f L ot Sy s o, LS S T o o
of dally incroasing Gp e 1% Mies in Nop) repoLof service in this Prosidency Ml b e fo ea o Tt b o s boen broken dow a reul o
foquostsd 1o e to improy: e grfailllor% The mige Tgtmentelisrune o sequently not d0rD R mion and that the steined Jeica of Nollore is now being used.”
x Satew e e y e g nust . . 3 2] ‘ r 53 R S AR Jh Ry y 3 ; 3 ¥
eompressing it into ﬁle;::;r he knoys :fn:l: of GXtmeiion’anﬁ after inggct‘iv::hhrg‘: | : Ay icAsabil e L g oy
: or s : . Bl peie ; B y b s i A §ry e o cpnenrag Tidd 4 G
e I;i;évg‘éli h]z (z atli;il fodrhgi ;thew. ¥ Process for the umggaoggoﬁiwﬂi a::e al;; , e Resolution —Mis. No. 8151, dated 5th ‘May 1897.
arisen, 8 15 useless for eleestf-icgiat the spotteq p.: s ;  The papers will be submitted for the orders of Government. A
Purposes fo :ﬂ?a is being exported. It 3 ~ 9. In paragraph 4 of its Prooeedrﬁgss, No. 31186, dated 24th June 1896, the Board
(True Copy ich the ohietng:;nmd has : : suggested that Mr. Anderson, the Mining Specialist, whom it was then proposed to
and Extrget. ) : post for geological work in this Presidency, should, in addition to his other work, be
o asked to inspect and_report on the mica-mining industry in Nellore. This sugges-
tion was approved by Government in its order, No. 3072, dated 1st August 1896.

R. V. S g ¥ie 5 I x 3
RINIVASIAR. ok My, Anderson, however, subsequently resigned, and it has been ananged that Mr.
s“"“‘; iy ‘ Middlemiss, whose term of service in this Presidency was to expire in October 1897,

(Signed
= q, Superintendeut )

Copy to the Coi
¢ Coilector of Nellore, Geological Survey of India.
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‘ 1897. el
‘ e + BEVENUE, ‘the exper-
MMM“A‘ DR e e O ] ceANssssnsnns SAsannmannes |/ N0° 846’ dm )to %ﬂm‘l m(g’%ﬁ#~ AN RS
3 i ot S a6 L
10 No. 818, ReveNve, 6y Ocroper 1897, e o f"mmwmnﬂ.m”m be, Ak bk 7_
M.&kins every thﬂt.tha . mm‘t.yﬂii i i \ ; Fa v e :?“' for st il 2BE ‘;_f.u
should continye to work till 1900, On a reference made to Mr. Middlemiss as to what ment, it :;0:;13““ ','Wma-; of its being i - biiga e u{! st b oo
arrangements he hg made to Inspect the mica mines in Nellore, that oﬂice{‘ states that cost whi ; ~ (True Copy SRR & X, 8m “Secretary. L
the wor Proposed for Mr, Ay erson does not necessarily devolye upon him, that the o (SW) : b e s Sabiey
Superintendence of corundum workings in Salem and Coimbatore districts has taken : ‘ o ) bl it R MR
e time which he could spare from his regular Survey work, and that the sanetion P“"““"‘ 3 e ey d2i:
of the Director of Geological Survey is Decessary for hig undertaking any important : ment, Revenue Deps High ;
Work outside thoge districts, To the Secretary to Govern _
(True Copy and Extract.) i R
(Signed) R vy, SRINIVASIAR, llowing letter from. to the
. Secretary - Reap—also the f::al Survey of dat
: i Geologi ent,
To the Secretary to Government, Revenue Department, with papers, P _ ~ Revenue Dep‘rh:h Mr.
Order—Mis, No. 2816, Revenue, dateq Srd June 1897
The Board is 1
20th May 1897

. n‘ﬂlor "‘ %
dia, & COBY 0 % oril ‘18
1’?’“{:1' ‘ﬁ”’ %ﬁn&r ¢ the officers
u"'domtion"f"h" work of the ofl
<:onsx2 The programme of oy

by the |
ol gl 14
: by &GW sanction of
4g. Secretary ¢, Government, granted on the r
To the Boarg of Reverne ( Revenne Settlement, s,lnd}m
Land Records auq Agriculture) : of Revenue in ¢
Reap—alg Proceedmgs of the Board of Revenue (Lang |

Revenye lladms, dated
23rd June 1897, Mis, Ny, 2275, % 4T
Ans'rmcr.-Su itti

Collector’s report re
08 of Kanjamala iron-ore and recommending that M
depated to yigit the locali Y and point;out the kind of i
most conveniently obtained

3 ‘.:"h

Sia
READ—the followi Pl‘oeeedms. i of th Board
ar Reeol‘duslg and Agricultupe) u-. o
Read—again endorsement from the 2 ti retary
mund, 29th April 1897 - c I}ng 2%-%.‘,?11{1 Board’s
No. 3550, dateq 2 May 1897 thereg requestip
themarketpriceofborfmdnmperqwt.' . ;
Read—also the Tollowing Jetter from Megers. ARB
- Secretary to the Commissioney of Revenyg ¢
 Asriculfue, daied 535, 3t (g2 S B
In reply toyourihomo.,“lfi& No. 3550 dated 204, ;
we have the honoyr to i!:)ffo::e You that thepe mmm :
The resentmarketpnee - fmu&;_d. Rra 4}
deuv’;maintogodmhm gy Pt a0 of tho It

M%WNOJWS, d‘“d“thhlylas’lj e hld Bl ot o s
bogs L AT the roport forwtded npse.

’ | o A0

s hat it learns from Mogerg - buthinot goment

e bt qay, Glverag e i e
In My, Middlemiss’ experiment, the cogt of |

& A 4 2 Yy ,:" .‘."L' N
& vt ,,. s s&) i PO, Z BT
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happens tg bo working in Madrag

e

- When the CarTying out of any speecial investiga-
tion is finally decigeq on, he will be Placed jp c'omxiuuication ‘with you and the
arrangement of details Jeft ¢, him,

: woull
; : for application being made direct to this office, I woul
pomnt out thyt OXperience ghows ¢ it i :

: : o8iTe
b - 18 no trequcntly Possible to meet the dtsrds
0 ch ovemmente for formatioy On specig Subjects by a reference to the reco 0
tme thoy g the €Xpense apng delay of deputing an officer
make a spegig) I vestigation.

Miscellaneous. .In.1893’ the Govommel-lt mSOI"::::
S to Mmstitute 4 Systematio xxul_nt?l‘a]"gf v
F 3 : Survey. of this I’rc-sidency with a vie
to the discovery and allocatioy of those Minerg] Products whiop would be likely
to prove of economic ya)ye, The importaneg of such 4 SUrvey was urged on the
. ' 4t Governimept Was askeq ¢, i > vintment
a skilled Petrologist fop the py : # nesi’:‘(ig;‘;{:}';‘:"{"fgér. it e
eologiqal Survey of Ing; ‘ '

puted to this
residency to condyot 5 Practica 4 should be deputed to

1° corundyy deposits i, Salem, 1n 1896,
"ployment of 4 pos s o Cinlist, My Apderson, to
: ' ue of the “orundum depoe: iseovgred and deseribed by
Mr. Middlemigs, T Anderseop, .bowever, Tesigned hig 4ppointment later in the year
and the task of extractin 4 g the Corundum weg Undertak e, by Mr. Middlemiss
with the help of 5 subordinate of the Puplia Works Department. ;

3. The results of Mr, Middlemjgs e are given in h: inted

? n h rt prin

above. Tt ig observed that the cost of ¢ “avating anq cleaging 2,84 l?bfeff corlt,wd“m
was Rs. 885-2 . The cost, of | cWt. of eleapeq corundum v,y t};crefore, Rs, ]5‘2"31'
‘orundum ig reported in the Boara’s p oceedings rea
T Wt delivereq 0 Magpgs, This Price, howevler is P!g:“ﬂ’l‘y
that of corundum Bathered gy, the surfyoq and net thoroughly cleancd.  Before
giving a definite Opinion therefore on the pOSeibility of Working the Corundum deposits
n Satlem on ?il?)rgeM ﬁ,(‘ﬁ;h commercia] gy o0 the Government will await tho;
report promise Y Mr. M; emiss on the 1 i i
thg corundum extracteq by him, . "ol of the valuation and o »

4, The Govemment, however, are decideq) of oping he =

: ity ts of the
eXperiments made do not Justify the continuagce for plzl;?ﬂ?;tt otfh&rm;;lilddlemm’
investigations ip Salem anq Coimbatgpe 4nd that pis )
districts would, with reference to ¢hg .+

her employment in those

object of his deputatiop 1, this Presidoncy, be #

waste of time,  The Director of th, Geologica] . g L
aceordingly with reference to the first of hli;; lotte SR o 2ent will be jufo

i 3 of ki 1 i TS reaq aboye, i

5. In the second o etters above, the 1): ) PPIRBLS
of the wishes of this Governmen¢ as to fy geolxgti’:ﬁrina:l;:ﬁ{go:tign: in this
Presidency.

6. With reference to the Question of Working ¢ ir £
ernment has recommended to the Qovernmel}t of Ingdia tk?: I?Pr:;o:a 18:;°mmin by
achual experiment the cost of working Salem irop yig coal.  Should the pro--

ent wo . 8lad to avail j o Middlem e ices in selecting the
grg.ver%xztﬂ the experiment i3 tried, the posslbxhty £ 2 e

d for the PUrpose, hag been engaged since
¢ m

m, this Gov-

% Of wor th . (@Wy
cannot be definitely affirmed o denied. Iy the me ﬁ:'lg e Salem ores p :

e the Government
it of the highest importance that opeg Supposed :

i : tobeYalnablel nearer to the coal
tields should be as thoroughly Investigated 85 thoge of ying

O Salem haye been. In the first
of the papers read above, the importance of mVeStlgatins

13
by ‘ 1897.
 Ravexus, 6 OCTOBER m
é T No. 846, ‘ : mel,lt considers thzgifrg.and'dmrib‘
e e i Board.  The OO the purpose of surv
5 ithou!

_osented by the

. | 1d
: . o toes in Nellore shou
‘ ool W , O ol fw ' 1o
been i :;2 oputed to Kurt Joard’s sugges 'ﬁdne%geﬁzhtkbt?t;?ﬁﬁcw s
ul : 4o°te BoaRd, 8 FRES T e by She rting
Sng these ores terence 0 tho FRS at imp Sha g i

ica for

ort in order mica
by e T o e
be e trction and I ko largo dimensions.
gaogla%ﬁlugz;'ﬁioh is assumni
on the 1

for the purpose of

. STOKES,
(Sigzegd')Secre?ary to Government.

ent, %
OB esords and. Agricaltaro).
12308

80 : 1 .‘fReQane
o the Board © (Land Revenue).

it Lo pest »

‘ Exd, W. D'Moss.

70 Copiss.
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Secretary Lo the Board of Revanie, Govh., o

-

Salel. iron=ore.

With reieronce Lo the Board’s ducliion to
this ors and 600 tons Hangel coul 1o f
Qf deleriining by Gobl ux;:srizf.ont,*'
cant o

+rdden coie, I huve Lhe honour 0 4tate that this
¢ M 4 T =1 ST

Would g willing to' su

3

5 )
e .ob‘\,‘%' .ﬂ"{& Lo ‘Ajl\j
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Couy of a telegrai: dated The 14Lh SeptoRper 1807
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: N acknowledging the receipt, of yvour letter No, 233
£ing ¢
i wLa'l the B0th Meach 1897 and lMemorarda lNos, 4328 A,, and
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