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ment, Public Works Department,

No. 207,

No. 1,570-R. :—

, that no opini
can be come to

Read the following letter from the Deputy-Secretary to the Govern-
' ment of India, {Railway,) to the Secretary to the Government of Madras,
T Public Works Department, (Railway,) dated Simla, 29th August 1871,

!

I ax directed to acknowledge tho receipt of your docket, No. 1,972, dated
. 27tk July 1871), forwarding cop¥ of Madras Government Proceedings (Railway
No. 52 of 1871, which show that His Excellency the Governor in Council believes
on regardiig the future usej of the Wurdah valley coal in Madras
without further information as to the value of the fuel. The pro-

bability of he charges for freight between ?Cocanada and Madras being materially -
reduced, in event of the Waurdah valley coal being found to be of better quality

' in these Proceedings. "

. . i . .
From Chief Commissioner, Central Provinces,
No. 188-2,193, dated 141h May
. enclosures. : ‘
* To do.,
From Bombay, No. 948, daled 5th July 1870,
aand enclosures. ‘ ‘

1870, and enclosure. .
To do., No.1,434-R.,da%ed 16th Augt. 1870.
+  From do.,
i 1870, and enclosures. o
¢ ' From Bengal, No. 022-G., dated 8th May 1871,

" and enclosure. : . S

~ To do., No.886-R., dated 22nd May 1871.
| From Department of Agriculture, Revenue, and
- Commerce, to Public Works Department,

No. 37, dated 11th August 1871, forwarding.

! copy of Mr. Blanford’s report on coal boring
L operations on the Godavery, and of the orders
issued thereon. . .- ‘

* - .

2. 'In reply, I am directed :to fqrwefrd, for the information of the Madras

rd
‘1870, ~and’
No. 1,087-R., daced 18th June 1870,

No. 1,089, dated 2nd - August

No. 1,242, dated 6th September

sh coal than has lg‘een hitherto supposed, is also discussed

Government, the papers mentioned in
the margin, which will give all the infor-
mation which is now in the possession of
the Government of India as to the heat-
ing qualities of the Nerbudda valley
and Wurdah valley coals, together with

the results of the exploration for coal in

the Godavery valley near Dumagudium.
3. ‘Continu_ed trials with Nerbudda
valley and Wurdah- valley coals tend

to give confidence in the value of both »

a3 fuel for locomotive purposes. The

experiments have shown that, by a judi- -
clous arrangement of the fire-bars, this~
inferior coal can be more completely

consumed within the fire-box than was at first supposed possible; and there is every

i{W“iﬁi‘obabilit‘,y that the East Indian Railway 314 the Great Indian Péninsula Railway

! will receive from these sources of supply as much coal as they will together require

L on 1,000 miles of railway as soon as the collieries are fairly opened.”

‘4. - There is, however, no present reason to believe that ten tons of either

- Waurdah valley or Nerbudda valley coal are worth more for heating. parposes
than 6 or 7 tons of ordinary English coal, such as is usually laid down in Indian

e g -

[P

-

" that the Wurdah valley coal can be economically used on the Madras Railways. -
"5, Mr. Blanford’s and Mr. VanStavern’s researches on the Lower (fodavery
show ole arli that one small bed, 9ontainix;g 25,000 tons of coal and shale, may be
profitably worked, and its close proximity to the river renders this small isolated
Afr. Blanford is not sanguine as to the discovery of a
in this neighbourh(;od, but the investi-

R

i bed ‘the mof_e : va.luable;.

permanent coal supply in British territory

Sa g e o P e FE

!+ pation bitherto has been extremely partial, and many districts remain unexplored.
“The G overnor-General in Council has directed that the more complete exploration

Booon
a

- guggested : by, Mr. Blanford shall be made,

4

and His Excellency in Council is

& e
. -
b

. ports, and the Government of India concur in the opinion thé..t-so long as English -
coal can be delivered in Madras at Rupees 20 or Rupees 25 per fon, it is unlikely
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Proceedings of the Madras Government, Public Works Department,
- 15th November 1871. :

not without hope that the further search may be successful, and that if the East
Coast Canal were completed, Madras may be supplied with indigenous coal of good
quality at moderate cost. . Meanwhile, I am to suggest, for the consideration of
the Government of Madras, the expediency of taking steps towards the prepara-

tion of a project for the completion of inland water-communication between the

delta of the Godavery and Madras. o

L -
From the Officiating Secretary to the Chief Commissioner of the Central Provinces in the Public

Works Department, Railway Branch, to the Secretary to the Government of India, Public

- Works Department, dated 14th May 1870, No. 188-2,193. '
I ax directed to forward papers as on the margin, which refer to trials made with Chanda
‘ ) coal in firing locomotives on

Letter No- 1, dated 11th October 1869, from Messrs, (O’Calleghan and Binnie. the Great In diah Peninsula

» » 2 , 2lst from Mr. Binnie.

s vy 1891308, daced”29th ’i\"ovember 1869, from Executive Engineer, Rai]way, and also the port-

Kanhan Division. - .
Memorandum by Chief Engineer on aboveletters.

at the Kanhan bridge-works.
2. Somw deep pit Googoose coal * has been lately sent to the Kanhan bridge-works for use in
" firing theengines, and a report upon this fuel

* Chanda District. B N .
will be submitted in due course.

Memorandun-l by the Officiating Chief Engineer, Department Public Works, Central Provinces,\

on reports received from Messrs. Binnie and O’Callaghan, Executive Engineers, upon
No. 2 experiment lately made with Chanda Coal, used in firing No. 281 Locomotive,
. G.L P. Railway. R ‘ '

"ArTER perusal of the report dated the 11th October from Messrs. O'Callaghan and Binnie, I
considered that some further information regarding the cost of the Chanda coal was advisable,
the engineers having based their calculations of its price at Nagpoor only. T

I therefore requested these gentlemen to institute further inquiry and to submit further data

on this point, which is an all-important one ; and I told Mr. Binnie what I considered he should

endeavour to get at and prove, viz, the value of this Chanda coal at other stations of the G. I. P,
Railway as compared with English hauled up from Bombay. I have the pleasure now to forward,
in addition to the first interesting report, another which I shall call No. 2. It is lucid, and gives
valuable and, T believe, fairly correct data and information regarding the points which required to
be cleared up. - o }' g ' )
. 2. Turning to No. 1 Report, which descriles the late and second expériment, the 2nd and
3rd paragraphs state that when engine No. 281 was first fired with Chanda coal the consumption
was 88 Ibs. per mile of run. It isnow proved that at the 2nd trial 785 1bs. were consumed ; this
exhibits a saving of 94 Ibs. per mile, and was caused doubtless by the alteration made in the fire-
bars. About one inch is the usual space between the bars for English coal ; for the Chanda this
distance was enlarged to 2 inches, with a view of increasing the draught, and of more readily clear-
ing out and relieving the fire-bars of clinker and excess of ash, and which is due in excess to
Chanda over the quantity existing of the same when English coal is used, This change in the -
arrangement of the fire-bars, though most hecessary, is, I would remark, a very cheap and gimple
one to execute. . T ’
" 3. The general results given in the first report may be summarised as follows :— = - -
No. 281 engine hauled a goods’ train of 281 tons from Nagpoor to Budnaira, a distance of .

107 fniles, at an average speed of 16 miles per hour. The pressure in the boiler averaged at
starting 111°5 1bs, per square-inch, at times rising to 1150, and on arrival at a station D8 lbs.

The lowgsp pressure during the run being 83 Ibs. The exceptional fall to 76 need not be nqted,—
see remark on table annexed to the report. ) I

The engine had steam up, and was fired by Ché.nda. coal from 5 a.m. to 6} p.u. - ’

Minutes. H M S
or for 13} hours. The actual running time wag ... e 402460 = 6 42
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Proceedings of the Madras Government, Public VWorks Department,
‘ ‘ 15¢th November 1871, B ’

Further, the train arrived at Budnaira, its terminal station, balf an hour before the time

fixed in the Company’s tables, the engine baving then a pressure of 110 Ibs. in the boiler. It is .

worthy of remark also, that from Nagpoor to Budnaira the gradients are against an engine, and
that the consumption of English coal of 37 Ibs. per mile is the average of journeys both ways,
while that for the Chanda is for the ascending journey only. o
4. Ttisproved by this experiment (see report, paragraph 5) that 37 lbs. of English coal
equal 784 1bs, of Chanda, or that it requires a little more than double the quantity of Chanda to
perform a duty equal to the returns obtained by firing with ITome fuel. - But the country coal
obtainable was of the worst kind, being surface qu:xri'ied,“‘ taken from the bank of the Wurdah
river, where it had lain for ‘ages saturated with wate, and had doubtless parted with most of its
gascs, and lost much of its hardness.” ey
" The specimen procurable consisted of very small lumps, and may be truly termed medium slack.
5. I quite agree with Mesars. O'Callaghan and Bjunie’s opinion, - expressed at the end of
their Gth paragraph, that when the Chanda coal isﬁ*ork‘cd "by shafts and mined at moderate
- depths, coal of a much superior - quality to that uséd. in the late experiment will certainly be
procured ; otherwise the Chanda field would differ from every other known. _ ' )
6. The Executive Engineers make an important observation in théA7th_ paragraph of their
_report. They state that firing with what may be properly termed an inferior specimen of Chanda
coal, the smoke-box of the engine did not require to Le cleared of any deposit, which must be done
when English patent fuel is used ;* that the clinker formed was not much in exess of thattaken
- from many engines in Great Britain ; and that the Chanda coal burned brighter and clearer when
attended to carcfully by the Stoker. ) T S o
7. . The 9th paragraph of the report led me to call on Messrs. O’Callagan and Binnie for

. the further information I have explained was necessary, and this h'a.; been forwarded in their letter -

‘No. 2 of the 21st October., : D

-This document starts with the fair assumption and preéent calculation that two tons of Chanda .

are equal to one of English coal for locomotive purposes, and though we may safely expect to receive
hereafter from the coal mines at Chanda a much superior coal, yet it is best to reason and calculate
upon the specimen actually fired. Now the calculation being that two tous of Chanda coal equal

- one of English, it follows that we must show how the former can be delivered along the line at a cost

equal to, or less than, one ton of the latter, firing properties and results from both coals being similar;
If two tons of Chanda coal cost more along the line than one of English it would not pay, of

- course, to fire with the former fuel. o S . ’
It was necessary to go into this matter, and endeavour to show by fair and correct data where

¢ the Chanda coal will pay to use, where it will not, and where also the point or station of similarity

in cost with English may be expected to be on the G. L. P. Railway. E
8. I agree in the main with the data given by Mr. Binnie in his paragraphs 3 and 5.

This gentleman takes the working expenses of the railway at 50 per cent. of the receipts ;“tixe »

cost of carriage of coal to the Company at 5 Pies per ton per mile (and this, I think, is more than
the actual cost) ; the cost of Chanda coal, at 5 Rupees per ton at the pit’s mouth, and the cost
of English coal (Welsh) at Bombay Rupees 30 per ton.- ’ :

Mr. Binnie then starts with the data tbat two. tons of Chanda coal are valued Rupees 10 .

“at the pit’s mouth, and one ton Fnglish is valued Rupees 30 at Bombay ; and he has compiled-a
“lucid and interesting tabular statement, which is explained by him in his 6thl and 7th paragraphs.
' For instance, the table shows that at Bhosawcl, a station 271- miles from Chands and 273

o from Bombay, and where the main line from Jubbulpore and the Nagpoor branch join, two tons of

“Chanda coal could be delivered, at a rate of 5 Pies per ton per mile, at a cost of Rupees 12-15-11
less than one ton of English. \ .

It follows therefore that the mayin: line from Bhosawul fo J ubbnipore and the branch to
Nagpoor can be fed with Chanda coal considerably cheaper than with English. R ‘

" Columns 1 and 2 of the table exhibit various rates of carriagq ; columns 3 and 4 show the

L"I:wdistances of the point of common value from Chanda or Bombay respectively.  To explain,
> " 1note that taking the rate of carriage at 3 Pies per mile, which is, however, too low for a practical

3

e




/4 working price, Chanda coal would be a8 ¢
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at Bombay. -Again, taking the fair rate of
would fall 438 miles from Chanda and 108
top of the Thull Ghaaut. Therefore, at every
_ in cheapness over English. ,
o i f £ Qg o .
mon ggizzn:f(;v:.l;:: give the cost ¢ itw ° Ig‘handa and o?q of English coal at the various com-
9. 1In the 2nd portion of the.tuble, co- ' ‘
fons of Chanda coal and one of English at Bho
rates are exhibited to meet inquiry, ancl becat
mile at which the Railway Company caleula
The last column, No. 3, proves t“};?e g, o
3 Pies to 10 Pies per ton per mile & spaving

\& Pies per ton per mile, the common point of value
‘.‘r_om Bombay, or near Deolallee, 24 miles from the
} tation N.-E. of Deolallee, Chanda coal will progress

ans 1 and 2 are giv’e’ﬁ the respective prices of two
aawul for various rates of carriage, and these various
se Mr. Binnie is not able to state the exact rate per
i“th"; can carry coal at for their own purposes.
;a}nt fact that at any rate of carriage varying from
10. The Executive Engineer Tﬁn the - v nstbe effccted by using Chanda coal at Bhosawul.
statement, which is that, if slight "jowering -aragraph of his. repo-rt gives & most valuable,
4'57 Pies per ton per mile, Egutpdox‘ v owill e, f. te cost of carriage is obtainable, or from 5 to
the top of the Thull Ghaut where the lar go Prh Je cor.nmon point Qf value. fl:his is the station at
would accrue, a5 the Railway Compacy ¢ ,,E,' 1de ::. :x:%m:; ;.%e put on, and an 11'nportan1v; advantage
ﬁp the ghaut from Bombay. T Pones Ho ugentity v L-suglnglngx'.gh\q(@,l
11. ' I am quite confident that a superior '
fore anticipate the time when this fuel will be

class of Chanda coal will be obtained ; I would there-
of such a class as that one and-a-half ton will equal-
| one of English.* If this result is gained, then, -
at the rate of 5 Piee per ton per mile, Chanda
it a cost equal to English. This would 2nable the

# See Executive Engineer's paragraph 8.

coal can be deposited at the Callian Janction
engines on the Poona branch, and onwards to
the Chanda coal mines. ) ,is o
12. Finally, Mr. Binnie points out in b oth paragranh th - L
be used with a large profit at any reasonable r paragrap at even now Chanda coal can
of Bhosawul, and the Executive Engineer rem
" instead of one _English, & saving of no less t an £1.6
present used. : o . R 4
13. lam informed, the Mm}n’g Engxlne . now at Chanda
can be mined and placed at the pit’s mouch
Rupees 5 per ton will be reduced, and *he

favourable. -

-0 accrues on every ton of Home fuel at

‘or Rupees 2 per ton. If so, Mr. Binnie’s data of

14. Tt is well to explain, perhaps, thatfou,';eason- f baced .
‘ 3 18 . . . ing is based on the supposition of the
Wurdah S;Ztmn on th; gr ilf;t :“;1:3'; 2‘;1; connected with the Chanda coal ﬁeldspby railway
15. paragraph 2 ot letter NO- £,209%04 of the 8rd ultimo £ i issioner
A e bat t] . 1mo from the Chief Commissioner to
the Government of India, it is stated tha ¢ Locomotive Superintendent B. I. Railway reports

that 8885 cwts.+2 = 86} cwts., or 4 tons,% ewts. of Ch -
: . . anda coal, were found by that gentle-
:I;agr teotitu:i : i:::z gt:l:t;- ‘;f g:,rill(::ag;l:vg; "lid the report goes on to state.that what was supplied -
» . Lo . - _mot a fair specimen of the qualit ich ¢

o : - y which ““ may be
obtained at & greater depth. The major p.'tlon had the appearance of surface coal, and gom

« its light nature it did not go a8 far as the }dinary run of coal.” .- e

: remarks of the Locomotive Super S
) These o ‘ endent are correct.* We may, however, expect to _

receive coal which will equal, or very nearly -

o |  approach, the value of Raneegun i

would be, I need hardly say, a result of the hest value and importance. g gﬁ' anfi this
leg tL}f’ess.rs. B:tnm: 8“‘}1)_2‘:?":?51;:: ?}ﬂnanks are due for the manner in which they have

studied this 1mportant subject, T V7% very clear and interestin ts ;

- bring the same to the notice of the Chief C¢ . = er. : & re?por . _and I“‘beg o

) ‘See my paragraph 4,

[N

'

E (hed). ~ T. W. ARMSTRONG, MICE,
. 5 Offig. Chief Engineer, Central Provinces.
o : : L

rceap as English, 621 miles as it were out at sea -

—— e .

. } Sholapore and Bellary, to be fired with fuel from

jte o'f cmiage per ton per mile on all points N.-E. |
rks that, even when expending two tons of Cbanda

, Mr. M. Fryar, reports' that coal -

\!calculationr‘exhibited in the tables will be more .
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-and the load drawn on the second occasicn®eonsisted of  two brake-vans, one first-

_ to consider three empty waggons equal to fwmlcadc“ri‘oues_;ﬂf

. gf the Stoker.
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Central Provinces, dated Nagpore, H_ttl October 1869, No.-1.

Ix accordance with yo{xr request we have the honour to report as follows on the rc?nl't of an
experiment made on the G. L P. Railway cn the S;ﬁLfnétaut,' for the purpose of ascertalning the
value of the coal from the Chanda field as fuel for the use of locomotive engines :— )

(2. We beg to remark that the e'xpurime:}t‘*'s‘aﬁ entirely couducted by the
Company ; that it was the second trial mace by _fhEmfx, and was undertaken more P?
ascertain if, by increasing the distance betveon. t¥2 fire-bars, a highér daty could 0% ;
from the coal than in the first trial, when, él,thauf_glé a goods’ train was run through from Nagpore
to Budnaira within the ordinary time, yet iiome dél:}y securred at the stationsin cleaning the fire-
grate of the engine, it being only adapted for berning Fngiish coal and patent fuel 5 the general

officials of the
rticularly to
be obtained

"+ yesult of the first trial being a consumption of—,&boﬁ%&& 1t4. of Chanda coal er mile run.

o . VIR R - i cas
3. -The engine No. 281, with which tae expeﬁments@ wero made, was the same 31 both ca &%
. ¥ class carriage,

six loaded and twenty-four unloaded wa?ggg,,ps‘bf Vatious sizes. The usual rule of the :
therefore we have the train .cox'npo.se

as follows — h e

H

6 Fully loaded vaggona | .= ;6 loadéd.

24 Empty waggons ><§ ) = > 16,
1 First-class earriage ~ > = . 1., -~
1 Extra brake-van L=t 11,

or equal to a train composed of 24 loaded.wagzons and ong brake-van, say, 270 to13 ?:{:clgsxv?
of engine, tender, coal, and water—an ordinary geods train on this part of the line consists of 23
loaded waggons and 1 brake-van, or, 8ay, 281 tonr.- .

4. The result of the trial of the Bth instant as ‘pugards speed and pressure ©

£ steam kept iq
4he boiler is given in the Table annexed. - ) o

5. The quantity of coal consumed cn this »trirp, wag 75 cwﬁs., or 8,400 1bs., which- gives "
steam, shunting, and,

consumption of 78:5 lbs.: per mile, inclaling coal expended in getting the
making up train in the Nagpore station-yard, and delays at stations not inclu
in the Table. The ordinary consumption of Epglish coal in the same engine varies

1bs. per ‘mile, or an average of about 87 Ibs., thus showing that the congumption ©

ded in the time noted
from 36 to 43

6. The specimen of Chanda coal i:xpevipiented with must not be - accepted 53_°f\ average
quality, being only surface coal obtained from thé hank of the Wurdah river, where it has been

saturated for ages with water, ahd from ity proximity to ‘the surface must have parted with most

" . of its gascs and lost much of its hardnssd. - Fron- whot we now know of this field it will differ

" from most others in the world, if, when ‘warked by shafts of moderate depth, and sunk at points

“gome little distance from the river, it dory pot yield coal of & much superior quality- =

_-7. Tt will be obscrved that the effect of the sight alteration in the grate, viz-> increasing the
distance between the bars from 1% to on];r‘l‘z inches, ‘ha.‘si been, to reduce the consum_ption .of coal
from 88 to 78 Ibs. per mile run, and af ths same time, ia a great measure, to remove the difficulty
experienced in the first trial in keeping 1) 3 good; dravght of air and a grate free from ash af\d
clinker. With the Chanda coal no necetsity wasl{ound for clearing the smoke-box of any deposit,

_ a3 we observe hag to be done when Englizh-made patent fuel is used ; mor docs the quantity of

clinker formed appear much in excess of that taken from many engines in use in.Great Britain ;
and it was noticed that the coal burned clour and bright with a little extra attention on the part

¢ E -

-78., We cannot but express 6ﬁr_gf1?.iﬁcaﬁbrf at tho result of this ‘trial, for it has proved

. beyond doubt that it is quite pqss';blet‘to 'v_york thq ordina@y goods’ traffie, with even coal of the
quality of the specimen at ourLisposal, it the prescnt or even a higher rate of speed, as may be’

judged by the fact that the train on the bth instanjl;;.alri'ived at Budnaira half an hour before the
time usually allowed by the Company, 2ad Lad still"a pressure of steam in .tbc boiler equal to
110 lbs, on the square inok. «  FT - L I sl ) , :

- - N -
C L . PIEY

From F. L. O'CALLAGIIAN axp A. R. .BIL‘ZNIT,' Fascutire Engineers, to the Chief Engineer, ™

e Company is

f Chanda coal -

is & little more than double that of Englith, the same duty being performed in both cases. -
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s

.9 /"’be facts given above become of m
—

=

h importance when it is considered that the cost of
English coal at Nagpore is about Rs. 60 per ton,

: L Mining 1 ton— zs. ‘; and that Chanda coal of a far better quality than
‘c".’iﬁ,".ié"b’o";.?ﬁs, at10 Pics per mlle, G.LP.E, s that experlmented with can, by the aid of a rail
lavclass goods'rate . e « 5 %40 o tramway, be delivered at a maximum cost of
Lootingencios, say . - . e w 4 0 . . L.
: : T’ul T Rupees 15, which, with even this high rate per
otal..,

ton, would show a saving in the fuel bill of the
" Company of 50 per cent.
‘tion on the part of those of the Company’s servants
al, entailing, as it will, some httle extra labour, as

10. There will,. doubtlese, be some opp
most affected to the introduction of Chanda

tage to use it rather than import fuel from E
11. It is, perbaps, worth noting that inkhis distance the gradxents on the whole are against
an engine running from Nagpore to Budnaira§ but it will be observed that the consumption of
English coal in the engine No. 281 given ab e, at 37 1bs. per mile, is the average of what it
consumes in working both ways. . - .
In conclusion, we beg to thank the office

of the Company for their courtesy ax;d attention
during the experiment. .-

- ' TABLE of Speed and Pressure of Steam,
N ga |l & e 3P g
o3 = - - [ :’:
Stations, gf . 5 - - g2 §, . " Remarks.
- ] e ® . 2a a :
s | 5 [2EEV g5 |E24| 804 BF
£ | 5 (383] A2 |Ee3|Za3| BF
N o —— t t . '2 . o
e 1ngal} 17| 00)1029) 112 | 300 63 | m gr ea
" Boree—Departure ... |10-45[2 - ax lon.s ‘
To Sindee—Arrival . | 11-20[§ 12| 352057 110 110 | 105 (O o experiment
' . —D ¢ . s . . . a. ring, Wwhic. wWAaAS
To WardaheoArrival | 12.97] 19| 77]1481| ‘15| 80| 75 |Enndnebiowmens o
Wurdah— .. ! ' d when a stoppage of 8
To PoslzaunArrva.| 310|319 | 801433 ] 115 | ‘102 | g |miomes madTte b
. - X pressure then rose
- Pool —D 1 N - R - R
T G e | 3531} 28| 94 l1468 100 80| s0 %Zg.'??ti‘;'o.ffy?;i yerd)
Chandoor—D ture. 92 o B - .- . etween stations) be
To Dudnairam Artval. | 615} 17| 981925 | 113 | 10| oo |l g s e
) 5 ° per hoaur, . -
Totels and aver_ages. 107 | 402 {16 111-5] 98! 885 Tom!md?vemgm '

Total time spent on the experiment from 5 A.M., when the fire was lighted, until the arrival ;

of the engine at Budnalra. at 6-15 P.M. mcludmg all stoppafres &e., was 13 hours 15 mmutes
1_

agpore DIVISIOD to the Chlef Envmeer Central
- Provinces, dated N arrpore 21st October 1869, No, 2 , .
As desired by you I have made every inquiry to ascertain the actaal cost of carrying eoal on
the G. L. P. Railway, 80 as to enable me to form an estimate of the distance to which Ch:nda. coal "
can with profit be carried on that line in the irection of Bombay, but ap to the present time I

am unable to obtain exact returns, Knowin
g, however that you urgently re -
tion, I have drawn up the following comparatw 7 roquired tho faforma

2 .From our trial of the 8th mstant we
coal we had to experiment mth about two t

From the Officiating Executlve Engmeer N

oved that, tame' the mferxor spemmen of Chanda ~
ns were requu'ed to do the Work of one ton of
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English coal ; and although there is every reason to suppose that we shall obtain a very much
better quality when the field is opened up, yet I shall gtill assume that two tons of Chanda coal

wxll be required so as to leave a large margin for conlingencies.
" 3. The charge made by the G. 1. P. Raxlway for carrying goods on their line is about 10 Pies

ton. Any reduction in this rate, as will be secn, is xn favour of the Chanda coal.

" The distance from Chanda to Wurdah iz Wurrora and Ilmmmqhat (which would probably B

be the line taken by a rail or tramway) if made, is 76 miles ; Chanda to Bhosawul via Wurdah is

" 971 miles ; and Chanda to Bombay vis ‘Waurdah and Lhosawul is 546 miles.

At e e

D

T e e ame

‘ton of English coal.

5. 'As two tons of Chanda coal are assumed ta he requisite to perform the work of one ton
of Englxsh coal, the rate per mile for carrying it may be said to be double that of carrying one
. The cost of coal at the pit's mouth at Chanda, Mr. O'Cellaghan and I
assumed at Rupees 5 per ton. Thisis \mdoubtedfy a safe sum, erring rather in being too high.

The price of Enghah eoal at Bombay cannot be . safe}y taken at less than Rupces 30 per ton”
as an average.

6. The questxon may be dealt with in the follomm way -—Two tons of coal at Cha.nda cost _A )

TRupees 10 ; one ton of coal at Bombay cost I upees 30 ; tlie carriage of one tcn of coal per mile
fromn Bombay is half the cost per mile of carrying 2 tons of coal from Chanda. towards Bombay,

~ the distance from Bombay to Chanda being 546 miles. z

o

-

B

e e IR e e

Assuming certain rates as seen inTable B., I have worked out the point between Bombay and
Chanda, where the value of the coal becomes equal at which point I have gt
the prices and differences of each coal at Bhosawul for‘ the different rates.

7. On inspection of the Table it will at pnce be seen that, at any rate of carriage-between 3
and 10 Pies per ton per mile, there will be a very consxdera.ble advantage in point of economy in

-

-using Chanda coal at Bhosawul Junction, which may be said to be half way from Chanda to Bombay.

If, as is most probable, the coal can be carried for 5 Pies per ton per mile, then the point of common
value falls between Nandore and Deolallee at 108 miles from Bombay - A very slight improvement

! jn the value of Chanda coal on the reduction of the rate Jer ton per mile to 4:57 Pies would cause

the point of common value to fall at Egutpoora, the changing station at the top of the ghauts, 75
miles from Bombay. This, if effected, would be a most important advaatage, as it would enable the
G. LD Raxlway Company to dispense with the necessxty of bringing coal from Bombay up the ghauts

» to work the traffic on the Nagpoor and Jubbulpore branchbes of their line eastward of Egutpoora.

8. . Should the value of Chanda coal improve (&s there is every reason to expect) to such an -

' extent as to enable 1-56 tons of it to do the work of one ton of English coal, then, at a rate of 5

v or

* with what in England would be considered an advantage of one coal over another, where I have -
often scen the whole merits of two competing lines of railway argued before Committces of both

: Pies per mlle per ton, the point of common value would fall at Callian J unction, 'which would enable -

the south-eastern branch of the G.LP. Railway (to Poonah and Madras) to be worked at an advan-

tage with Chanda coal, and this would probably lead to the entxre abandonment of English coal a3

fucl on the G, L. P. Railway. .

' 9, - At the present time we can, however feel Certam that Chanda coal ‘can be used \uth a
‘ large profit at- any reasonable rate per ton per ‘mile for carriage on all points of the G, I. P,

Railway eastward of Bhosawul Junction. And this profit is very large, indeed, when compared

Houscs of Parliament, on the ground that one of theia could deliver coal at 1s. 6d. to 2s. 6d. per
ton cheaper than the other ; whereas, in this case the -a.dmntaae i3 not to be increased by shillings
but. by pounds, for, at a rate of carriage of 5 Pies per ton per mile (s (supposing under the most

~ disadvantageous circumstances that two tons of Chanda are required to do the work of one of English

: coal) the saving ‘sould be just £1-6-0 on every ton of Enrrhsh coal at present used.

again address you on tlns sub,)ect

*10. - As soon as I can ascertain the- actual ‘eost of carriage on the G. L P, Railway, I will

E . -~ N B
e . .o - N

satxsfactory. L

" Under ordinary circumstances we kuow that the working expenses are about 50 -
! per cent. of the receipts ; the working expenses will therefore probably be about 5 Pies per mile per

given its va!ue ; also

In the meantlmp I hope tha.t the above ﬁgurcs may prove
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i

From the hxecutxve Engineer, Kanhan Divigion, to the Chief Engineer, Central Provmces, dated
! Kamptee, 29th November 1869, No. 189—1,303. -

In accordance with the instructions contained in your No. g444, dated 20th instzint I have
" the honour to submit the following report on the experiments made in this D1vxslon on the
*, evaporating power of the Chanda coal on the 25th and 29th August last.

The cngines used were the little portable engine empléyed in the wo.rkshops and the sma.ll

¢ ' locomotive working the quarry tramway.

_The portable engine is of 3 H.-P. ‘nominal, made by Messrs. Ransomes und Simms, of the

3 usua,l conatruction, the boiler being a multo-tubular one, and the workmg pressure of ateam 50 hs.

Vi on the square-mch

4

‘ a The locomotxvo isof 9 H.-P. nomma,l vertical boiler, thh hanging water tubes, by Messrs.

; " Chaplin & Co of Gla.sgow, the average working pressure being 100 Ibs. on the square-inch.

?l The expenments were confined to comparisons of the quantities of water evaporated for each
|

pound of coal (both Enn'hsh and Chanda) consumed ag this scems the fairest way of arrlvmg at the

relative va.lues of both as fuel.

!
«

The accompanymg table shows the results arnved at, w}nch I think are sa.tlsfactory, conmder«
mg the clrcumstances under which experiments were made.

In the first experiment (L. C) the fire was hghtecl at 5-15 a.u., and by 6—4\) steam was up to

40 1bs., when the engine was started and kept at her usual work untxl 12 noon, when the fire was
drawn. :

+

- The eoal used wag saiurated with water, having been exposed to- hea.vy rain during all the
prevxous night, and durmfr the whole time of the experiment thers was a high wind with rain.

"

{
4
I
o8
)
F
,f
?
l

’a conmdera‘ble ‘portion of the time. The fire kept perfectly clean and froe from clinker, until it

. ; was drawn at the termmatwn of the experunent the residue bemg a lxaht  gray ash more like that

. from wood than coal. o . -

, At 1 ».x. on the same day the engine was again fired up with English coal, in order that a
. comparison might be made with a similar condition of weather as possible ; the result of this
: experiment is given in the table above referred to as No. 1 E.”

Experiment No. 2 C. was undertaken on the 29th August, the weather being comparatuely
ﬁne and as the fuel had been kept under & shed from the time of the first experiment, it was
‘? much drier.” - : S ' : : -

N The result of thls expenment was much more satxsfactory as regards the quantity of water
" ovaporated, while as regards the state of the fire it was much the same. , In this case also and for

‘ l the same reasons the Chanda coal was experimented on during the forenoou and English coal during

" the afternoon, the latter giving almost exactly the same results as on the previous occasion,

' ; " The two Iast experiments Nos. 3C.and 4 C. were made with the locomotive ; but, owing to the

small quaptity of coal at my disposal, in neither case can they be considered as giving reliable
results, as they could not be continued for the whole of a day, and in the latier especially in con-

sequence of an accidental detention, owing to an axle runnmg hot much more coal was consumed
th:m was fairly due to the water evaporated.

¢ I would remark that both the Chanda and Enorhsh coal used in these" experiments was much

g ; broken, and contained at least 30 per cent. of dust, and can bardly be considered as fair average

. specimens. The former especially had apparently been” exposed for a considerable time. Much
" more reliable results might be obtained if the experiments were extended over a longer penod and
“if Thad 20 or 25 tons of the Chanda coal it would enable me to give average results of the working
' of it for about ten days or so. :

e
’ ]

i As the Superintending Engineer is absent and I know that you require thm report as early as
[ possxble, I forwa.rd 1t du'ect and hope you mll excuse my 80 domg

‘.3A

. The coal burned freely, the fire-box door having to be kept open, and the damper down during
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Table of Experiments on the G’omparat.g Evaporatwg Powera of Ckanda and English

E Coal.
. N;), of Ibs. s, of Avera.;;e.
gx‘;:rfi_ Clasfs of Area of °sq(_‘:}’{l§’f°’ wat}'r eva. | pressure of Be .
. EXpen Engine, | Grate. gn;lt:mper p :?doolz ﬁ?‘::c(l:? marks,
consumed. B -
- . ‘sq. fi. | :
1C.| 3sH.-P. 35 12 1bs. 40 Ibs. | A windy day, and the fuel damp
. Portable . from expogure. ‘
Tubular -
Boiler. :
2C. N e . 13 40 Ibs. | Weather tolerably fine and fuel
: drier. "~ : .
3C.] gpg.p.| 993 90 Ibs. | Weather fine, but during the experi-
Locomotive . ment an axle ran hot, which
Vertical _obliged the engine to be kept .
Boiler. standing for a consxderable time. .
. This increasing the consumption -
of fuel without a corresponding ~
increase in the water evaporated..
4 C.| Hanging | eeeeer | 231Ds. 100 Ibs. The cval used in this experiment
Water Tube] - was the remains of the ton:
received to experiment on, and

English Coal (l‘ ewcastle )
‘ : . small coal and dust.

2E| .0 | e | 612 [ 645 | 40Ibs. B

—————

From the Government of Indxa, Public Works Department to the Clnef Commmsxoner, Central- -

Provmces, dated 18th June 1870, No. 1,087-R.

Ix acknowledging the receipt of your Officiating Secretary’s s Tetter N o. 188-2,193, dated the)‘-\-
14th May 1870, I am directed to state that the papers therewith received, regarding trials made
with Chanda coal in firing locomotives on the Great Indian Peninsula Railway, also engines at the -

Kanhan bndge-works, have been perused with interest by the Govemor-General in COuncxl

2. It would appear that Chanda coal, so far as the means of_ carnave will allow of its trans-
port across country, ought to be able to force its way into use on the farther end of the Na agpoor
Branch of the Great Indian Peninsula Railway, if, as is supposed, English coal co. 2. the Great

-Indian Peninsula Railway Company at Nagpoor somewhat about Rupees 35 per ton, the eqmvalent

of Chanda coal should be obtainable at about Rupeea 27, allowing Rupees 12 a ton for its ‘trans--"
_ port byroad from the mines to the line. ~ The Government of India would wish that the feasxblhty B}

of this should be considered by you, so that the propriety of working the fields to a llmJted extent i

may be investigated in anticipation of the question of constructing the Bra.nch Railway. I am to

request that thismay be done, and an ea.rly report on the subject submltted T o

.
RN S

at least 50 per cent. of it was

1E( 3sH. P 35 | 6lbs. *5 | "40 1bs. | The coal is stated to have been in . -
' Portable, ' ’ - | the country for over 3 years, and :
same as - therefore must be much dete-
per Nos. 1 - rxorated . . :
& 2 above. )
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‘ : ‘ ’ ’ |
¢ : : o No. 1,088-T%. . . Ce ,
R - . !
Yy . - ) Endorsed by P.; V. Dept. -~ , :
. Cory to the Government of Bombay (Hafil%ay Braneh) for information.
No. 1,0834-L,
Cory to Iome Department for information, - o ! _ .

& : o,

From the Actmg Secretary to the Govemment of Bombay, in the Public Works Department, Rail.. ' .
- - way Branch, tothe Secrctary to the Governmenb of India, Pubhc Works Department, ‘dated o
S 5th July 1870, No. 948. : ‘ . ~
Iy continuation of my letter No 845 of 13th June 1870 Iam dxrected to forward further |
correspondence about Mowpani coal, and to ftate that the Company have now got down about 80
tons to Bombay to conduct experiments with undcr the 1mmed1a.te supervision of the Locomotxve
‘ Supermtendent

o cam e A

SRS

e v

. From H. P LEMESURIER Bsq . Ao'ent G.1.P. Radway Company, to the Consulting Engmeer
e for Railways, Bombay, dated 25th June 1870, No. 5 124,

Witn roference to Government Resolution No. 1861 of 1870 and your letter No. 2,003 of the
20th June, on the subject of the Mowpani coal, I beg to state that the Locomotive Superintendent
had salready been instructed to make a series of exper.ments. . His orders were to obtain 100 tons ' S

" of coal from each of the two mines, and to have two of three engines altered and regularly worked
with it for two or three months, or until he had satisfied himself as fo the best mode of securing ,
advantageous working. The services of Mr. Guterslop were also placed at the disposal of - -
Mr. Hawkins to assist him in the experiments. . - .- .

In the last paragraph of my demi-official letter No. 4,329 of the 26th ultimo, I informed you .
that instructions-bad been issued to Mr. Hawkins, and you will observe that they embody the
suggestlons made in your letter No. 2,063 of 20th mstant

) _T enclose herewith copies of the preliminary repo: +ts T have received. Mr Hawkins has been ' :
desired to arrange for Captain LeMesurier to be preseat when the further trials are made; and the ' l
result shall be duly communicated to Government. ~ -
I must beallowed to say that comment from Mr. Adley on the action of the Great Indlan Penin~
~ sula Railway is at least uncalled for. Had the Nerbvdda Coal Company held out fair and reason-
able inducements, and offered their coal to the Great Inlian Peninsula Railway on favourable terms,
~ the delay in pushing on the Branch Railway would perlaps not have arisen, knowing, as we'do, that L
' the cost of coal and coke per train-mile on the Great Iidian Peninsula Railway for the second-half |
of 1869 was as high a8 8'40 Annag, as against 305 Amas on the Kast Indian Railway ; it is hardly
¢ - to be supposed that we can be indifferent to the satxaf& tory golution of the important question,

e et S e &

P L - LI WD
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o From C, W HAW’kIl\S Esq., Locomotwe Supermteuient to the Ao'ent Great Indlan Penmsula
- Railway Company, dated 1st Jme 1870, No. 1,001.

S § : 7% a.lready been ia communigation with Mr. knoles asking him to arranwe with Mr Thomp-

son to try any plan by which the success of the Mowpan coal could, in his opinion, be secured, and

I attach copy of his answer.. I have to-day given the 2 necessary instructions for getting a supply
- from Mr. Knolles and the Nerbudda Company. The eaomes with which the trials were made had
= thelr fire-bars altered g0 as to give more space between fhe bars. I bave asked Mr. Knolles to oﬂ‘orr N e
e any other suggestion, and I will have them carried outand I shall be very glad to have the assist- |
77 ance of Mr. Guterslop in making the experiments. Judzing from what I saw of the Nerbudda
-.Company's coal, I should say it is much more unsuitible for our purpose than Mr. Knolles's. I
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a «

‘knz;y find his seam get better as he gets further in at

IS Mcr. Koolles .
think 3-150‘? 13 p(;ilbiz tatma;ing experiments with a lot of rubbish. I do not know whether
resent. e app -

d of the results of the last trial, but they were very bad ; they could not get on the road at

rd o | |

all, and stopped the mail two hours ; att
£

i : B _
the engine primed & good deal.

h ¢ to your remarks in your No. 4,330, re locomotives in other parts of the world
With respec

' ish i this is the case, it has
i, I should wish to point out rthat', where )
burning & bad coal as the RomEss = hat they would have to burn bad coal, and engines are

- generally been known before the line was made t

* I beg to assure you th

T

- enough otherwise.

* pani ? g

- Xept at the pressure ;’equjred.

. test of its qualities was not nearly so severs

L A i LA

i - ial combustion chambers,
i i i that purpose with larger fire-boxes, speci mb :
therefore bull specially entor 08 . p'ther have nor could apply to our existing engines, and

: ivances which we net A y ’ A
and vanous.other cox;il;r;:& enerally used on lines where time is no pa.r_mcula.r object. ?n conclasion,
also that this bad co i iothing will give me greater pleasure than to see Mowpani go§l answer,

) deavour to make it do so. . A )
and th.at I Bhajltl, nset:: :;zd:: I have seen Mr. Knolles, and he tells me t-ha.(g he could not gel:, (11(()10
Sm? ° wgl ll:ggore the rains, but that there is & large stock both of his coal and. the Nerbu :
fons dehreli;inc at Gurrawarra in the engincers’ hands ; this, ‘I presume, I can use if I cannot ge
Company 8 o , X . ) i

“

©. L. KNOLLES, Esq, to the Locomotive Superintendent, . I. P. Railway Company,
From A . . & » ' - . -

-+ dated 26th May 1870. = 7700 .

é.ciinowled;ge the receipt of yoﬁrs 6{ the 23rd instant. I shall, a8 requested

L save plesons o ommunication with Mr. Thompson as to the alterations necessary.

by you, place myself in ¢
vy Would you kindly order 8 o e oy -
i trial will not be satisfactory. .. . . . . . o 4
. thmf' ﬂ(;.eMl: Thompson to say that even supposing the_Mowpam c?al .(that is, the lsealinz
I @derslglzu) we;s not of a quality suitable for use on along journey, still it would be all tha
1 am now working :

v

i i ntity you will take as per agreement -
ding engines. As the quantity you wil ake
A e uantity for this purpose ; this wpuld enable me to

. ti .
was required for shun ’ "
P uld you not let me stacka q i s WOwe.
13 nlo ¢ a.::r g;l;):: ’;:re th{)roughly and probally get you a very superior article ; asitis, ab prefent,
explore the ]

i ' tained.
. ened out, or the qualit7 of the seams ascer L N
the p’;“:;;:a;ill’;ﬁ be able to comply with this request, I-haje ete.. el

- From &. H. WRIG North Eastern Division, dated 23rd May 1870, No: 589-6. . =~ .
| 0 Trialof Mr. Enolless Goal. _ . .
1sE f d 1f<‘>f thé iﬁfémiatidﬁ «f youréelf and Agent, the accompanying report.'. from
I sxa to forward, 1 made with Mr. Kolles's coal in one of the Company’s goods engines to
Mr“ gnm:il(;ﬁt:zhzdﬁ;; vehicles, forming ar ordinarily sized goods’ train. I regret to say that
;:ctri:lewas_ by no means & satisfac

tory one The steam fell to a low pressure after the tra%n had
few miles on its journey, and by no hwasures that were taken’ could it be raised again and
gone a few miles on 1is journey, ant :

3 tisfactory one.
expected it to prove a sail cl o b
: . engine, prges, 4 - N i
- our small ballast engines, etationery enel™ ;{9 as t’hat to which it has just been put. - . .
1 am of Mr. Guterslop's opinion that a furt

ive purposes, and I think the sug3e , about aliering Lho | oo™
folzlloc.o mo;x::cp' o-ogj-e-gr'até for getting ril of clinkers, are well worthy of consideration.
“and using king . vung o

Mr. Guterslop has had great’ 9xperienc? with coal
well qualified to give an opinion upon the 3a§i{er in q
are 50 qlése]y co;mec}ed. ‘ ; AR AR

P

he same time I think the coal had scarcely a fair trial as

. trial of the Nerbudda coal, both by itself and mized with the Mow- .

RIGHT Esq. District Res-ideﬁi Enrlgibeé;r,( Jubbelpoor, to the Acting Chief Exigipeer, :
» &0

I am much csappointed with the result of this trial, as I had gui!:e ,
Thi goal has been used for some time past with success in .
; &e., but it must, of course, be admitted that Fuch .

her trial should be made before the coal is condemned
~estions he makes about altering the draft combustion, .

ort

ith coal of various descriptions in America, andis '
uestion with which the Company’s interests . '
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- could keep up only 60 pounds of steam.

R L VISP,

e TNy

L

.- while the dense 'vapplirg formed in the fire-box will not.
*“resemblance between the dark cloud as distilled at the co

' ,means by keating, mixing with air, or otherwise. v

* " If we ‘provide means for waﬁchiné the course of the ‘ﬂame,‘we‘ find it never enters a .flue of

. on ent;ering\ them. Hence all the combustible matter contained in the flame at the
-, extrication i Jost, as it can only impart its full heat by its complete combustion.

TN e

R ‘ - . - ©

. ‘Preceedings of the Madras Government, Public Works Department,
. : 15th November 1871. oy LT }

L J

" " Report by F. GUTERSLOP, Esd,, to the Agent and Chief Engineer, Great Indian Peninsula Rail- A

way, dated 22ud May, 1870. :
‘ Trial of Mr. Knolles’s Coal. < 7

- Iy compliance with your resolution, authorizing me to be present at the coal trials, I have made
a trial with Mr, Thompson and Mr. Knolles, and beg leave to submit the following :-—

We had a six-wheeled coupled engined cyl. 177 X 24, 18 loaded waggons, 6 carriages, and -

1 brake-van,

The only alterations made to make Eor fit for burning the coal wag the spaces between the

grate-bars enlarged to 1§ inch from, I think, § inches formerly. The grate was inclined about 12
inches, aud length of fire-box from 5 to 6 feet. ' : L

3

The engine was very dirty and priming very much ; she was fixed up by mistéke with E‘nglish’

coal, bu xx‘rne:but Knolled’s coal on the tender. |
We started with 120 pounds

* miles more to 50, which was scarcely sufficient to pull the heavy train along.
We picked a load of old sleepers up, and comm

Al

" It is well-kaown an expert engine-driver can burn either 1 ton or 2
game work ; the wheels, journals, springs, valve motion, rubbing surfaces, elezuliness of feed-water
and boiler, condition of permanent-way, protection of boiler and cylixidgt against condensation, the
line of the axles and working parts, and other variable important elements of econgmy or loss may
each so modify the general‘result that to measure either by the general result is:w;holl‘y unsatisfactory.

To give the coal a fair trial & Dynnamometer and Indicator should be used which will do away

with all approximation and guess-work, ’ - Lt

The engine should be_'clean and a few more alterations are to be made with grate and fire
and I may add the spark arrester generally so stopped up with soot that it do

. free draft, which is absolutely necessary for Mr. Knolles’s coal.

Allow me to make a few remarks about burning bituminous coal.

No substance is combustible of itself to whatever degree of heat it
only be ignited when in presence of air or its vital element, oxyg
‘made to exist by maintaining the necessary heat in the combustib!

" Suppose the enzine being in motion, we obs
minous coal is put into the fire-box. o : i .
~ For the first fow minates the flame ig darkened, or nfearly extinguished, the preséure of steam
‘goes down,’ and the dense cloud of smoke and fire sparks come from the
very sulphurous, this smoke has the stench of rotton eggs.  °

After some minutes the fire becomes bright, the escape of smoke -diminishes, and the steam.’

e mixture to ignite if. -
erve-some or all of the following results afte: bita-

chimney. If the coal is

pressure rises to its maximum point. - :

After some further time the grate becomes perhaps clogged with élinker, and the surface of
- the fire sinks. - S - : ’ L -

) Allowing the fire to burn down, aad bringing the engine to a stop, we find cohsiderable fino
- coal in the smoke-box, and the flues are coated with soot. ' : :

The smoke which eécapes from the chimney will deposit soot on any su;'fa.ce —expOSed to it,

they are evidently diﬂ'erenAt'.* Besides, the dark vapours in the furnace ignites and gives out flame
88 the air gains access to it, while the smoke once formed cannot ‘be burned by any practicable

ordinary size for more than a few inches from its mouth. The flame" is extinguished immediately -

moment of its

g o+

may be exposed. It can .
gen, and combustion can only be

flence whatever may be the visible -
al, and the smoke at the chimney top,

of steam, fallin}g after 8 miles run to 60 pounds, and after afew
enced firing solely with them, with which we -

'tous.'of: fudl in doing the -

-Box, '
‘ es not allow a good
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The heating v : : - - Lo Proceedi a i

he heating valuo of any fud is exact _ - i o cedings of the Madr ,
combine in combustion. ) y proportional to the quanti . N A I : ] as Government, Public o

The hyd X . ntity of air with which it wi B / F 15th . ’ ublic Worlk b

ydrogen in coal which . . SR ich it will ¥ i November 187 ' s Department N
taken up by carbon has for _°°mbmes with three times th . - * . ] i . - L. : ’ 1!
of pure bydi‘ogen'in a ton o;q:allwglghts three times the heating :;ll“antlty of air which would be 7 ; | '?3 oo l g
. oal have the . ue ; theref .9 o $3ues 2
rem sam efor 1 g .
P corbon or pure coke. e heating efficacy as that due to 330the 109 pounds ! ‘ : fisz o i1f £538 ?’
ere these combinations are complet o pounds of the 3 o B § s g'g §‘§§ E4d ;§'§=,§. ; . B .
gas completely burned caunot 1 pleted, combination will be perf: ' ! = g 8% % Eagsd (8 ER X - D 3 =
and is in itself 110k pro ace smoke, since smoke contai perfect. A given : ; E & 2329 ° .E.2d283d g ] iy

Y elf & proof of incomplete combusti oke contaius a quantity of quantity of ' L. 2 Ec.‘é °© g E-gi £ §,; - g S

11-16 prOduCts of Pél‘fecl; combusti ustion. . P : v 0 unburnt matter | I S i 'g,g“ g‘% .gq: nE g2 E-E §§5 ’ e o :
and for hydrog ustion are invisible bei e : ' 3 & | a“é’:"-‘%"“.ﬂéa"n"sé e = 3

ydrogea and oxygen invisible st istble belng for carbon and SR [ v . g.-882% 5524 ERes g EE] 3 »

So far as the structure of th eam which condenses to wat oxygen carbonic acid, K s '8 éé;s; 28383 Beafonls ok %55 i
direction and time for mechani N flfl'nace may aid these chemical er. - ‘ R B . ¥ -3 — < goRARSgEE 854 2 g‘ 5 S :
burning anical mixtare, and igniti al combustions by givi . i i R -8 o > a 823

g coal completely, which is th ignition, so far will th y giving room, , 4 Bak:- S e ~ = Sg 8
e tho most essential prori 0 same 48 burning it economicall o furnace be efficient in ] R o £3 : g 23 e 53 S T
o foduce the mingling of the i:o;nsmns in the arrangement of the furi' L - ' § ~ L 3; { - g - 2 EE N 88 3 4 = i
. S . . N ] Y ; ] - S
neither can burn without the otha gas and air, since both are to be buaCO are those which operate % 1 2= 5 e Bg ' o §%"§ %% g = § 'L
. N A , A = -

Thus, wherever the air is il:irl;‘tgey can only burn tOgether. red, and, as we have Beén’ - ? 1 t - 6 .E::Z ; o :. %5 ) = ~ ‘,_w_a_g__\ & é 3 : :
openings in the door, the admissi ced to enter by the draft, whether th N 7 } ; b 3 E—g : E§ - gt g B § | 58 < £3 2 f\q ;
surfaces as possible, and not b Zn spaces should be small and num rough the grate or through : § SO ? é é EE -3 g.BE ':E: 3 %i E 1,

. ] 3 ero ~ . - . B 4 : ® 5 )
straizht through the flues with({uti emng. the fire-door wide which a dm‘_ls» 80 88 1.50 present 43 many 3 b S ;§ 5 E, ! ] % ga £ . E 3 '5d'§. 2 'E_; | 3 %o ;

Let us nOWVsee what i Ouchmg the surface of the fi its the air in bulks goin R ‘ ; = “S‘ g 2 (odud- £ 1 = Eg 8 515 g =8 . | ’§ ~— 2
a ‘ oW at is necessary to meeb g o fire where the air i A 4 i ; - 58 jj ‘odid-senq jo aejemeiq o - e E o & & ;.g ) {

s near. as possible smokeless, or what is th eet the requirements for burni hm required. - - f { g 2BE k| - s PP i EE |2 .
) We want suffici * 18 the same economi . ning the bituminous ¢o i L ! Q B - © cBasq P : by P . A
not afford mom}l f‘{‘ent space for the mixture of ;he ga‘;mv:_c:;ly. ;°I18 coa} N I » ) ‘ E =, § g arg yo yrede eouwysLy -§ - 5 ) & :/

, We must Oht&in it b . 1 a,ir. : If th . E: e o = . v — 1 g - 4
of the grate, a dead-plate which ca yb: c‘?mhustlon.chamber’ an d‘b-y . e .O?dm“y fire-box_does ' il ; 4 3oz g «oFsue0t0] = - - am e ¥
. The combustion-chamber, say, onl Py made turning araund a shafta ;mg in the fire-box in front i1rg ¢ : =3 E a8 Z £ = & ] S E {
the flae-sheet © r, 537, only 6 inches long, will add t and used for dropping th firo. ) 8§88 wuwob moor | 2 - & = * s 3 8. 4
rom the intense heat of the Rre. helpi add to the space, and at th > ¢ Iire. N ) T g g _ag b reor, | 2 = s g & 2 H
_ Wewant sufficient air. The greatest e, helping the flues to keep long ¢ same time move -~ 1 J& DR o ||Smes w mua da o - - 2 & % 3 4
the least can get throagh the grate ihamouﬂt when fresh coal is put i» oe(; and better tight. - % ) % 2 &) E 1 pesn [eoD 3 § © : r [
: 2 80 y , n, an . v ! ) g 3 2

orépqsxte to the requirements of th; case Pti‘,:s far as the air_supply rem’ﬂat t-hte iire the thickest, i ﬁi . © g B2 : g ;|32 ;qx.mf: 2 a @ - § 33 % )

admit air in & bulk, gives i . e now used sh gulates itself, it 1 y § ’ Sl m2E d| = : = S B
gives it a d . sed shovel or h . ] s exactly - 3 a o~ B wad i © - 3 © | o

flues and s e ownward directi or hood in the fir ’ . > S g% Bz o 8 & S ' &

preads it over the . ion, preventing it .. e-door does nog, - : it - S 88ys:" I Sy n 2. = ' ° v @ S

leg of the fire-box little abovir:itle.ﬁ Be:ldes this, six tubes 1; Ol'f;o'm io;ng useless through th: - i ! = 2 ’783 B i el g § g - s : "§

After the ; e fire, have been found v inches diameter i : E x B A= EE| B g .5 s 4 02 >
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From H. J, P. TIIOMPSON, Esq., Secretary to the Agelit,

G. I. P. Railway Company, to the
Consulting Engineer for Railways, Bombay,

dated 31st August 1870,~ No. 7,148.
I ax directed to forward, for your information, copies of
Superintendent of further trials made with Mowpani Coal. :

reports from the Locomotive

-

— §

Demi-offcial letter from C. W. IAWKINS, Eeq., Locomotive Su
- LEMESURIER, Esq., dated 9th August 1870, No. 1,241.

I HavE the pleasure to hand you a report of a further trial of
one-fifth of coke. You will see that from the Inspettor’s report it
mized. - The experiments are being continued, ) ’ » i

the Mowpani Coal mixed with

Sp——

Remarks by W. WILKS, Esq., on expe;iments with Coal—Bombay to Kaurjut.

RA-N before time into Bhandoop, and steamed very well ;
Rotice any qdantity of clinker ; kept from 80 Ibs. to 100 Ibs, steam between Bhandoop and Callian ;

r from } to § open. -Ran into Callian before time
to get the fire well cleaned. Upwards of one basket full of clinkers were taken out, varying from
4 to 10 inches in thickness. Left Callian with a bright fire, full boiler of water, and 120 Ibs.
eteam ; had some difficulty in getting over the bank between Callian and.Budlapoor; could not get
more than 90 lbs. steam. On arrival at Budlapoor, found the bars partly covered with clinker ;
blew up the fire, and started from Budlapoor with 120 1bs. steam and full boiler ; had o work with

lever right over, and regulator wide open ; could not keep more than 80 Ibs. steam on the banks ;

and on nearing Narel, steam continued to drop.- Ran into Narel with only 10 1bs, steam, and water-
- Jevel with bottom nut of gauge glass column ; 55 minutes we
filling the boiler, and obtaining 100 1bs, of steam.

from 4 t0 10 inches in thickness.

and regulator wide open. Steam continued to drop the whole distance between Narel and Kurjut.
Ran into Kurjut with 20 Ibs. steam, and water-level with bottom nat of gauge glasg column, Train
having to be put away into a siding after arriv:],” 25 minutes were occu

.80 Ibs. steam to do so. Did not stick between sta.;_; = Barsin ‘_ﬁre-box, 15.

]
-
—

s
o1

Remarks by W. WEKS, Esq, on e‘xpekl'ime\x;ts‘ with Co;\_l, Kurjut to Bombay,

. o , .

.- SteaMED very well to Callian ; took out a good basket full of clinkers, varying from 3 to 8
inches in thickness ; did not steam so well from Callian] to Bombay as from XKurjut to Callian, -
but kept a little before time, at all stations; had to blow up at all stations ; pricked the fire up af

" Bhandoop. Did not stick between stations. . Number of bars in fire-box, 14. -

.

" From C. W. HAWKINS, Esq., Locomotive Superintendent, to II. P. LeMESURIER, Esq., dated

22nd August 1870, No. 1,296.

: Ilﬁnnvﬁm I have the pleasure of sending you two more reports of trials with Mowpani coal.
In each case.60 cwt. of coal and 15 of coke was the proportion. I hope soon to receive a better

-specimen from Mr. Jones. We are now commencing to try the Nerbudda Company’s coal.

-

perintendeqt, to H. P. ~

still clinkers badly even when- |

pricked up' the fire, and did not

re occupied at Narel, cleaning the fire, .
-The bars were entirely covered, clinkers varying .
_ Started from Narel with 190 Ibs. steam ; worked with lever over °

pied in blowing up to -
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PR

: From the Secretary to the Govemment of India, Pubhc Works Department, to the Joint Secretary

A . to the Government of Bengal, Pubhc Works Department, (Railway Branch )dated 22nd

€ . May 1871, No, 886-R.

} - TIx acknowledging the receipt of your letter No. 902 G. of the Sth instant, with a statement
ghowing the satisfactory results of the trials which have been made on the East Indian Railway

- with coal obtained from the Nerbudda Coal Com;ﬁany, I am directed to express a hops that the

 out with ag little dclay as possible, and the result communicated to this department.

5; From the Under-Secretary to the Géve:nmeﬁt of India, Department of Agriculture, Revenue, and
' Commerce, { Minerals, etc.,) to the Supcrmtendent Geolomca.l Survey of India, dated

Simla, 11th August 1871, No. 35.

: _copy of a report by Mr. W. T. Blandford, of the result of his proceedings in search for coal in the

desires that his thanks may be conveyed to Mr. Blandford for his interestiog report, whxch wxll be
published for general information in the Supplement to the Ga,.ctte of India. .
I am to request that the suggestion made by Mr, Blandford in the last paragraph, but two of

. his report, may be act«.d upon, and the imrveys and resear ches in this tract contmued at as early a
da.o as pos:uble. -

TR Hhy, | ey, S, it

——

I’.oport on the prorrress and results of bormgs for Coal in the Godavery Valley near Dumaovudem
_and Bhadrachalam, by W.T. Buaxrorn, F.G.8., Deputy-Supermtendent Geological
- Survey of India, dated Calcutta, 6th July 1871.

. TrE oceurrence of fragments of shaly ¢oal in the bed of the Godavery, close to the spot where
e ‘Tal River joins it from the north, about twelve miles above Dumagadem, has been known for
: geveral years, Tt was noticed by Mr. Wall in his report of his journey to Kota near Su‘oncha in
1
H
?‘“ the Tal for a considerable distance above its junction with the Godavery, however, baving proved
3 . fruitless, Colonel Haig, the Superintending Engineer of the Godlvery Navigation Works, asked me
. to examine the spot when I was marching down the valley in May 1867. - I found that in the Tal,

near its junetioa with the Godavery, the only rocks exposed belonged to the Talchir group, whilst '

i

g the Dawmuda shales and sindstones, which alone havc been hitherto found in the Indian Peninsula to
} contain coal, appeared at the spot where the smaller gtream joined the Godavery s and I suggested
" that the coal probably came from a scam buried beneath the sand of the river, and advised exploration
by digging away the sand and closely examining the rocks. This was dene’ by Mr. VanStavern,
Executive Engineer, and resulted in the discovery of coal in four places, all a Tittle lower down the
river than the mouth of the Tal, so that the bed from which the fragments first found were derived
 has not yet been detected ; but a3 a large qua,nmy of silt and sand has been accumulated pear the
. mouth of the Tal of late years, it is probably now kovered to a “considerable depth. The quality
was inferior. ~ Of the seams found (two) neither of them exceeding two feet in thickness, were
detected close to the left bank of tho river, opposite the village of Lingala. The quality of the coal

r' ig rather inferior, and both seams thin out and msappear within a few ya.rds moreover, a3 the dip

€
g
b
1

- the bauk, it is clear that the Leds, even if of good quality, could not be easily worked at this spot, s
3 the whole of them within any rea,sona,ble depth must be beneath the bed of the river.

~ The thxrd seam found crops out in the middie of the river-bed ; it is about 5 foct thick, and
: thc quahty appears better than in the other seams. * The reef of sandstone resting on this coal ean
be fairly traced at intervals for some distance, and after running along the river for about a mila,

&
2 it turng in towards the right or south-west bank.  Ilere its course becomes obscure. - Borings wers

 put down by Mr, VanStavern near the spot where the coal would probably crop out on the bank, but.

N R R
. R .
” AT g e,
. P
e e @ e me

""—""“"‘"“"‘““{‘M b e e

- further experiments, for which an additional supply of this coal has been ordered, will be carried

I ax Cirected to acknowledge the receipt of pur letter MNo. 138, dated 12th ultimo, forwardmg )

"Godavery valley near Dumagudum, and in reply to inform you that the Governor-General in Council '

1857, and the coal was by him supposed to be_derived from the Tal River. An examination of

of the rocks at Lingala is towards the river-bed, or south-west, and the outerop exactly parall with ~
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for success in the search. ) S -

» - fies from the mouth of the Tiv
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Proceedings of the Madras Government, Public Works Department,i
’ ) 15th November 1871. ' .

without success. Anothéx; thin seam, only 2 feet thick, has also been detected by Mr. VanStavern
on the right bank of the river. This, like the two first mot with, thins out within a few yards in
one direction. T

I reached Dumagudem on the 25th December 1870, and learned from Colonel Ilaig that
besides the coal at Lingala near the mouth of the Tal, some h&}d been ‘reported farther dow.n the
river at a village named Madavaram below Bhadrachalam,. - Th}S Plac.e is below the ﬁ.rst ba.r.rler on
the Godavery, and is consequently at all times in free comm?mc.atxor} by water \Txth the. coast,
whilst Lingala is above the first barrier, and although.commtimcatxon is now possible during the
greater part of the year, it is not easy for laden boats exce?t for a few months., At the spot
where coal was said to have been found, I could detect nothing except some shaly dark-coloured
sandstone, but the rocks around were unmistal_iably Daquas, and there was every‘rea.son to hope -

An examination ‘of the ground showed that the Damuda rocks extend for a short distance.on
both banks of the river, but that gections are very few and imperfect. ‘Qn the lgft bank whfch
belongs to the Upper Godavery* Districts, there are sciircely sny rocks visible except at the h}lls
pear Daorpali, and these are probably <of a higher group, nea.rly. the whol\e sm'fftg:e elsewhere being .
covered with alluvium. The beds appear to extend about six miles along the nver‘from Gogub.ak&
to Nandigur, but not more than from a mile to a mile and-a-half from the bank. On the right
(south) bank of the river they extend about five miles from Palaram to the bfznd below Madav?mm,
stretching for a mile and-a-half to two miles inland. . Above Pa.lara.m there is a break occupied by ,
metamorphicrocks for a mile and-a-half ; above this, again, at Pu{xdxgul the Damudas reappear and
occur for about one and-a-half miles to a little above Amravaram, then thc-ey‘ar_e covered apparently
by the Kamthis ; but the two groups here rg§embl§ each other so much in mineral chara.cter.that
their limits are difficult to define, especia}]y as nearly the whole surface of the country is thickly 7
covered with alluvial deposit. .- The Damudas near Amravaram cannot be tracde more than about a

mile and-a-halffrom the river’s banks ; beyond this limit they are entirel; ovcx;laﬂppedby the Kmthig. _

Along the nght (or south) bank of ”t.he‘_()}»(‘;ci;y‘ei:j‘a tolerable section of the Damudas s ‘exposed,

* consisting of conglomerate, sandstone, shale and clay, but no coal.- There are, however, many

breaks in the section, and it is-evident i;b;xt an examination of .thése by boring woulfl _proiie: con-
clusively the presence or absence of any bed of coal gx!;epding over the wlfole field. " Local. beds,
of course, might be found elsewhere, but their value must be comparatively. small~. It is also

* manifest that a thorough exploration can only _bé made south of the river, as to the north the beds

are so much concealed that, except in a few quté, all;bé:igngs;;nysf be put down at haphazard. g
i -The generai dlp seen in t;hg river's bank near 'Maqu.vafa'm is to the jves(;ward, th? roqks at the
village being inclined atﬁé hizh angle and mach broken:agq disturbed ; @ short dxs.ta.nce to the .

cast down the river is an aﬁticﬁnﬂ, at the spot where a small stream enters the river. - From

- this point eastwards to the bend of the river, a distance of less than a quarter of a mile, the rocks

cither have a low dip %o the east or are Horizbintal,‘;mdjhé pievﬂgﬁix_é of coxfglﬁ?;ngfatg shws them
to be in all probability near the base or limit 9_? the formation. - T T Lol e

- - » - ’ - R -1

* - - B N - .

Tt is evident that the anticlinal exposes thé:‘idﬁesﬁ rocks to be seen on the river-bank, and .-

" {hat a boring at this spot must penetrate beds lower in the series than- any esposed elsowhere, -
- On the arrival of the boring tools, I arranged with Mr, VanStavern for a borehole to be begun

at his spot. This was commenced onJ anua,ry'17th:* and carried on until Apnl 12th, up to which

time 192 feet bad been penetrated ;}Bé bbrehble’\vés i};eh‘iétégpeg m “c_dn?ggt}éx_:ge. of _t;h'e toczls -
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e 1 do not know who bestowed this name on the districts, but if is anabsurd misnomer. _ The Upper Godavery can

enly be that portion of the river's sonrse sbove its janction with the Prachita, if not higher still where it traverses the
Bombey Presidency. . Bironcha at the npper extremity of these—* Upper Godavery

Foata
30 -~ U
‘ e L%

A PR s

er, and 400 miles from its souroe !

Distriota”—is 210 miles as the oro¥ . -

»
-
“a
)

o

fapu——

e g ot T el e e et 73 5 A

N A A b Lt =

e il i it v s i o

b ¢ i 1 oA b s T o man

e ot T .
2

(IR Y .

L

n

m"""”ww‘hﬂtﬁfﬁv ey

TN Ty

T Ll T i e o

=

N—W-/r’?"’?’ e
oo

YR T TR o e T
' ‘“ e

RO e
N

+ jumper Loles were put down to the east of Madavaram.. '
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" _indicating tlia§ the. mineral does occur'in*wthe,
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* being required to prove the coal discovered on the 6pposite side of the river. -
i through wag— - - ) S

-

; C * Ft. In,
1.—Brown sandstone - . we 24 -6
2.—3Shale and clay of various colours, mostly dark- ‘- -~ ~

. grey .e o o e Ty e 2101

o e goa.lkand eha}llelmixed e e L 06

‘ ‘ ark-grey s - .
. ' ‘f3': Df d doé :ith fragments of coal N g g .
o L . Do. do.s - . .., e .. 18 9
- 4~White sandstono conglomeratic in places, with thin '
. beds of shale towards the base ... .. 53 9
i . §5.—Shale and clay with & little sandstone _ . 87 2
s p Coal - .o T -
i 6— {Black)shaje and coal “i.. ' .. - (1) 2
* 7.~Dark-grey shale with a few fragments of coal in two
o ©. places. ... . R Ceee 26817
"+ ... . _8-~Thite sandstone S el T 8 4
. A i ,
Total .. 193 5
. - B
-~ 'I next arranged for a series of fourteen borings to explore the portions of the section- not

" exposed in the river banks to®the west of Madavaram between that village and Damarcherla
* These varied in depth from 6 to 200 feet, according to the extent of the breaks in the section,

The ectioﬁ passed

. andthe plan proposed was that all the smaller boreholes not exceeding 35 feet in depth, nine in -

number, should be made by jumpers with exira lengths of light rods to screw on. The remaining -’
" five boreholes alone would require the use of the heavier boring rods. In the 7ground oppos'{te -

- ance so great that there is reason to believe that a repetition of beds takes place.

S 'Ma'davaram;n& boreholes were put, because the breaks on the section are trifling, and the distarb- -

271" To the west of Damarcherla one or two additional boreholes might ﬁave been required, but a

+ little beyond the village the beds turn up, dipping east, and then roll over again, and just beyond
the small anticlinal, very unpromising conglomerates, perhaps belonging to a higher group, come

©;.in, in which there is no break of section which- could conceal

: a coal seam. Two or three small

.
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the borer. - These little scams, although absolutely worthless in themselves, are of importance, a3

beds, and that hobes_may be entertained of larger'

L Th? place selecied for a boring on the north or British bank of the Godavefy was on the right or
.- - west bauk of a stream called the Ganar, rather less than half a mile from the Godavery, and
.. the same distance east of the village of Tatpali, at a spot where some brown sandstone, dippingto -
| - the gouth, is seen on the bank of the watercourse..’ A little more sandstone of the same kind is seen
"';fup the stream to the north, and then ihétamofphics‘crop»out,‘ the latter appearing about 500 yards
;- " north of the spot selected for boring. . For some distance east and west all is alluvium.
. hopg‘d_,thaﬁ S borg:hole al the spot selected would afford & section of the lo

about

It was
west Damuda beds, lower
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‘ It'shguld be stated that the borings, so far a3 they kad been carried out on the right Bax;k, .
. - had shown the existence of sandstones and shales similar in every respect to those seen in the bank -
. ", of the river, except that in two or three instances small fragments of coal proving the existence of
: ¢ very thin seams, probably not exceeding two or three inches in thickness, had been brought up by
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- nced on the { F and this amount of - change within g0 short a dxstance tendered 1t doubtful whether the sea.m could
than any passed through in the boring east of Madavaram. * The borehole was co;x:m; e | _ 2 . ik bo traced to any chstance | |
i traversed was— : L _ : : S
12th April, and the ssecfll(:; dr:::vel o e w 86 | * Or the holes proposed 6ix were earried out viz., four j Jumper holes and two boreholes, when
(No. 1). —_ ' d yellow saundstone... .. - - - teee: 25 6 peremptory orders were received from the Government of India to discontinue all boring operations’
*],—Brown and y i 7 0 z
Shale, pale above, darker be moon - . 80 ‘ in the Nizam’s dominions. It is doubtful whether the bore holés in the bed of the river werein -
Coat . &‘v‘mh shale — . 1 0 !  the Nizam's dominions, but, pending a reference to the Government of the Central Provinces, one -
2. S:rk‘f,gf,onaceous shale ... " eee TR oee g g ‘ } set of boring tools was moved across the river into British territory, in order to test some ground
Coal ~ ... . ees s 200 o ’} near the boundary of the field, and close to the base of the measures, on a horizon which did not
I‘)valﬂ:t shal(*:i;;lthf ‘“_ches °°al R 9770 Ty ‘ appear to have been proved by the borings on the opposits bank.
. ' : “86 .0 . i . It was now desxrable, 1s¢, to ascertmn the extent of the seam, and 2nd its quality. For the
h 3 feet of coal appears to be of better quality than the lower ; an analysis ofthe  ° B  extent two boreboles were put down, one to the east, the other to the west, at a distance of about
The higher el d from thesamples brought up from the borehole gave the following (average . : ¢ one-third of & mile from No, 1 on the supposed stnke of the coal seam. All the ground east and
small fragments e h:omdl forent levels) ‘ : E west for a considerable distance being completely‘davered by allavium, the true strike could only
of thn'ae samples fmu; th e e e e ‘_ 377 i gbe inferred from the line of outcrop of the metamorphic rocks to the northward. * To the east the
Xﬁ%:lne e - o T Tee e e iﬁg . - “ borehole (No. 4) was a complete failure. It was put down in an open plain north of the village of
- D N L e e 19 ' : ‘ ‘Ga.na.ra It passed through 34 feet of earth and 18 feet of quicksand, in which no further progress
Ash : — : b
’ ’ . ’ ‘ i could be made, as the sand filled the tube faster than it could be removed by the “ pump’’ or mineral .
_ . 1000 .
{. of water. Thisis by no means & good result, -
The volatile portion comprlsed 10'8 per cent.

fhfter. A second borehole 200 yards farther south (No. 5) was equally unsuccessful. After passing

1d be made of such coal, and it should be remembered that analyses of such o i through 22 feet of soil and 24 feet of qmcksand it also had to be abandoned. There was not txme for
but still some use could be m

T

amples a8 are obtained from borings are only approxlmatxons, 8“}10“311 they are usually not far o more attempts in this du'ectnon. o R - -
8 : s
he true composition. - ' , 2 The bormg to the west (‘i No. 3) was on hlg,her ground ;ust south of the village of Tatpali.
fromy:'}fenr;ehear; of the discovery of coal I was about forty miles from the spot.’ 1 marched t; | : EH gave— 7 . . : . Ft. In.
it at once, but before I reached it, Mr. Heppel, who was carrying on the borings, bad commence % I (No 3 . Soil andgravel ‘v < . 37
v ] 1 ome sandstone in the bed of the Ganar stream below No. 1 borehole at & ! f - 11 Sandstove, yellow, brown, an d re d oy 9.
a second borehole on 8 o e onth tb east Thls (No 2) gave the followmo' remarkable ! . g : Pale coloured shale,.. e e 10 0
distance from the first of 125 yards south-eas y e : Ft. In.- s 2 ? Elfgl :nga)l*:lﬁa s(;t;cll{stone with some shalo 7 eee oee 1; 8 :
ti n i .o - ( u’“" . o : ] see PYI see
- 01\* 2) 1.—Yellow nnd brown sandstone ot e w28 g E 3! W hlte sandstone With a little shale’ and brown sa.ndstone e 248 .
(Ro. 2. [ Shale, partly da.rk-grey, partly buff . e e % 0 - : ‘ o 7 =
] Goal ) 3 sve ees h ars . Toees . - ‘\ ‘. ) ) ‘I‘ . - . d - - 8 0 , -
Shala 7. eve e t"' - --'. f" ) X %.% _l? E M
: . Coal . Toee seR s o el Wm0 : : In my absence thxs borehole was stopped by Mr. Heppel and another (No 6 started 230
- - evs .. .- ®ee 0. 6 é !
. S(}m‘l: B UL S SRR ST S ' {yards to the south-east. This was on somewhat lower grouad, and as the beds dip south at a iow
sfgle S P ceee # taee T Tees T 1 g E . (5 gle the sectxon is probably that of the same beds —_— _ Ft. In.
Coal R i L ‘, evs T L ase P B T ) 1 }‘" 2 ’ T . é (NO. 6) SOll s ave T mes see oo = -,..-. 11 0 -
Shale = * e T T ew R T S ‘ X ; 11" Brown sandstone . T e e e 1310 ,
2-_ﬁ coa’l L Saew e T , o .7 hada N 4 : 1 2 . él - B BuE shale - - - . 1T vas , eve .- see 6 0 X
0a Lo+, wse ees oo - _eee ) see T . ‘4' - ‘7, B eoe sesn s Y
Shale Toese T Teeet L Tess T eee o ese (1) 18 ’ ; %r ' 3! thte sandstone w1th darker bands Cere e de .. 4600
JCoal . . dee L e e T e o e o - R ’ " .
_ P [ -0 ot 2 8 . i { . -
Shale ene N (X214 . > wes M ese ?'. ? .L:_ 84 10 -
ooal (Bhaly) ees . c‘co - - o-;. j ave T e % ’ 2 7 ; f‘ i I 7
Shale R T IS %4 -~ These sectxons Iam stron«rly inclined to believe are in the same beds 2 Nos. 1 and 2. We
%‘;gclk—shol B T DA R S S | have the same general succession, brown and yellow sandstonc above, then a thick bed of shale, .
.—\-White sandstox;;." e e e T e - S'i ..'.5‘ 8.2 ‘ ! nnd then white sandstone. I have recommended that one of the boreholes should be earried out to
@ Loesl a .‘; SR .60 8- B o : ; & greater depth on the poss1bxhty of these beds belonging to a higher horizon ; but I cannot think _
: h . f lu h 11 feet 8 n"xohe T i {'this at all probable. " The evidence afforded by these boreholes appears to mdxcate that the coal
' Altogether the combme& bed of shale a.nd coal measures 29 feet 6 mc es, “of whic LI | - . ‘ thms out an d dxsappears to the westwar 4 vi ithin a short (hstance
is coal, but the bands of coal and shale are ‘intermixed in a way, which would much ifcrease the A I -
cost of working the seam. The astonishing change, however, in so short 8 dlstanoe 88 125 yards o i Mean..lme a locahty for a sma.ll pit had been selected up the Ganar stream 300 yards north-
from & bed 25 feet thick containing 7 feet of coal in two well defined seams exceeds anything L : : ea.st of No. 1 borehole, at a spot where some yellow sandstone, just like that immediately over the
~ usual even in India, amongst the very variable seams sometimes met with i n the. Ba.raka.r groups .. B o | {;oai crops out in the bank of the nala, in the ezpectation that this would be close to the outerop

°f the umopm‘. ofthe nenennmh.

s

o o be tati '," - £ the conl and that 3 smkmg ofa few feet would prodace abundance of coal to enabls the quality -
SThe numbers 1, 2,3, before the sevenlbedlmthe lectionu. indxcato those which are lnppos reprelen X - :k ’ O b ' ) [l
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to be fau‘]y tested. Aj Jumper hole, subsequently deepened by boring (No. 7) was put down in -

order to ascertain the presence of the coal. This gave— o Ft. In.
(No. 7). " 1.~Yellow sandstone vee . e
- Buﬂ‘ Bh&le ase e : YR e - eee 24 0
Dal‘k Bhale e - asw ° sen YY) . cen 6 0 .
2:9 Coal . e e 13
Dark aholc ves .. 2 3
R 87 .0

showmg that the beds are nearly ﬂat and that a great increase of thickness in the shale has
been accompanied by & diminution in the coal. A pit was therefore commenced close to No. 2,

but when it was only 13 feet deep, the qua.ntrty of water met with retarded progress so much that(

it was considered advisable to commence another on the high ground 30 yards west of No. 1, as,
although it would be a little deeper, it would not be equally liable to flooding, and might be used
for the extraction of coal A borehole has shown that the gection is the same as at No. l. This

pit is now in progress.

Meantime one more boring (No. 8) was made only 200 yards west by north from No. 1. The . .

section wag—

. ) ST Ft In-
No.8) - Soil and gravel ee e 10
(No. 8) 1.—Coarse brown sandstone = - ... " we . .. 4 0
Light coloured and buff shale .- o v 9 0.
- 1 Red sandstone =~ ... - e T e - 3 0
- 2 nght blue Shale e - ) 7--: - R _’5’!-0 . T ame “sa 2 9
‘Y Red sandy clay = ... .. _so7 e - . 14 g
Vat’iegated Clay see . --.- " Lo ess ) s, eee. vor . é?. : 7
Dal’k Bhale - N .;- i wno. . 7" R “'.. . e ..T
AT T Total.. 78. 0

This bormg was in progress when I had to leave at thc eud of May, and I have not yet received
-accounts of its completion. The enormous thickness of shale recalls the section in No. 7, and

both sections may possibly be below the white sandstone which underlies the coal. But it is more

probable that the shale represents the shale and coal found in the two first boreholes,

Lastly, as the absence of coal had been proved to the north-east and west, and no borings had’
been found practicable to the east, while the ground to the south appeared equally unfavourable for .

boring, except at a place on the bed in the Godavery where operations might at any moment, at

the season now reached (June), have been stopped by a rise in the river, a borehole was recom- .

mended 200 yards south of No. 8 and south-west of No. 1.- This (No. 9) has ngen the followmg
, sectmn, sent to me by Mr. VanStavem smce my amval in Ca.lcutta—- : (

N - Ft. In.
{No. 9. - Soil, etc . ." T LU e 890
)’ 1 —Brown sandstone and conglomers.te e e 23 g '
: (Dark Shale -7 sos . L T Tmes . .- - b el i e - Towes . 2 R 6
. "l Ironstone ..c- T LD L T oee R ) 0-
~ 7 ) Shﬂ.le JT eas - . ) ':o - N "”"Al‘ ’: 2 1.,.. " . —:7... - ..": l : 6 7,
R Coal cee L e Tl U LU 2.0
T o Shale i~ Ll T as L Thege T T oees T e SR 2 1 i
o -t Coal - .’.- S0 sen ‘_:" ---A’-‘: 1,“ :u t:‘ ’:. . R Teve 2 ’ 0
Shale, carbonaceous o ews o F ers T wee o T eee 1 6
- .- - | Coal es e CLT tees | LT oesasTe o ees s R
. 2.4 Shal; ca.rbonaceous N . * 1 6.
- * ) . (l a Teve. =T '.oc -;‘ . * . ser )
: : Shalle, carbonaceous.., - - e o i g -
_ a o-- —’ Tane I - : - ')r' A . : )
« 7 -] Shale, carbonaceous e 7T T Deee T Ty, TT e ? g-'
* Coal * oo i e o LT e e e 1 0.
Shale, carbonaceous. B T S g0 L
JCoal T s LT D Y e 23 0
\Sh&le e Teee ": ""‘;"0‘; .':A‘V»i:"‘ :1:(J‘ ) -
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The section is rcma.rkably like tlmt at No. 2. It decxdcdly etrengthens the evidence in favour :
of a.ll the boreholes having passed through the continuation of the same beds, .for we have in this
“case’a great thickness of shale as in Nos. 7 and 8, with the coal as in No. 2 The total thickness
of coal ag yet proved in this last borehole is 10 feet 7 inches. -

To sum up the evidence : the presense of coal has been proved over & small area whrch
contains probably about 23,000 tons, of which quantity it is as well not to assume that more than *
one-half can be profitably extracted, owing to the great admixture of shale, It is probable that _
- the seam may be traced for some distance to the south, bccause the ‘amount of coal, 8o far ag is
known, increases in that direction, but it is hardly likely thit a seam whick thins out and dis- .

' appegrs within so short a distance as 200 yards can be depended upon for any long distance. The

quality has not yet been accurately ascertained. If on cutting into the coal it is found to burn
fairly, & considerable quantity may be extracted, far more than sufficient to well repay the
expenditure incurred in boring ; but, except in the improbable case of the coal contmumg for a
. distance to ‘the south and east, no permanent supplg can be depended upon from }his locality. The
great admixture of shale and the variation in.the s2am will render it necessary to mine a large 7

quantity of useless rock, and this will increase the cost of the ceal, but in a_country where no o
. - other supply exists, this alone should not prevent the coal being worked.

o The locality is most favourable. = The river is within half 2 mile when -fml and about a mile -

durmg the dry season, and 80 8oon as the codst canals are completed it will bein constant water )

commumca,tlon with Madras. -~ .. . o $:

In conclusxon I would recommend that tbe rema.mdet of tbls small tract of coal- bearmfr beds -
be thoroughly explored, as, even if no extensive seam of coal be found, a consrd rable quantity of
" usgful fuel might be discovered, whlch would be available on an emergeney. North of the river
a borehole” should be put down below the high bank at Rajgumpa, at a spot where conglomerate
is seen in the river-bed, in order to test if the coal continues so far to the south-east. A boring
might also be'made where sandstone occnr‘s in the stream north-east of Gaoriopeta, and another

. south of the large tank near Egerpeta, west of Tatpali, and one of the boreholes already sunk, for

“preference No. 1; should be continued until the metamorphxcs or Ta.lchzrs are reached. Thereis .

Tittle chance of good from auny further exploration on the north bank On the south or right side

of the river, the Series of borings planned west of Madavaram-should be carried out. The small '

breaks in the section near Amravaram might be explored in the same manner, and eepecmlly 2 ‘spot

-above the mouth of the large stream which enters the Godavery just above the village, as ‘small

- fragments of shale and coal are hereabouts seattered along the edge of the river, and may indicate

" a coal seam below the sandstone exposed at a place whare there are some bushes beneath the bank. -
1f all endeavours to find a permanent coa.l-snpply in this locality fail, an eventuality for which

' we must be prepared, _the next, cha.nce i3 near me'ara. Here I consider further exploratron in,
‘ _ British terntory a3 almost hopeless, the Talchirs must crop out everywhere below the month of
" the Tal close to the river-bank, so that the Damudas are confined, or nearly so, to the bed of the "

-river atd the country on the’ opposite side. - Above the mouth of the Tal for some Jistance it is
simply.impossible to say what exists, for the whole country is covered with thick alluvium as.far a8
Cherla., ‘where the only rocks that are known to occur appear to me undoubtedly Kamthis, and. ajl
the Damudas and Talchirs are overlapped. The only plan by which | any good can be done is an

" exploration of all the breaks in the section exposed above the top of the Talchirs at Sangaram on
+ . the right bank- of the river. in the same manner as I have recommended near Madavaram. ; The - -

dxp varies from 10° to about 20°, and the depth to which the boring in each case must be sunk will

be found by multiplying the length of the break by the tanr'ent of the angle of drp. RN

1 am under great obligation to Mr. VanStavern for the very thorongh manner in whxch he has

o.rded me and for his readmess,g\carry out every suggestion I made. Mr, Heppel’s services in
e 'charge of the boreholes {nre mva.luﬁ’ol% it is mainly due to bis thorough knowledge of boring and

‘to his hard work, in ag intensely’ hot

*
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ason and desprte many dxﬂ‘iculues, that so mueh has been -
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" From E. B. CARROLL, Esq., to F. MATHEY, Esq., dated 25th J uly 1870; No. 1-3,766." . . No.208. -~ OgrpEr THEREON, 15th November 1871, No. 2,903.
I excLosE copy of the result of the Nerbudda coal trials. f T - - COMMUNICATED to th 1
This was just ready for last Mail, and I sent Mr. Baynes a copy, but was unable to send you o RAI,LWAY7 No. 39. . ‘ l Engineer for Railwaysoin c:nt?:lil:tl;}):n(i'
‘Oneo - f : a
The result is satisfactory on these figures. This coal at Rupees 9 is as good as English at T ‘ G. 0. No. 1,971, dated 27th July 1871, :
~2. The attention of the Superintending Engmeers of the 1st and 2nd Divi- !
- {

Rupees 10 to 123. - I should think, allowing for every thing, that is well worth English at the latter
' ' : - gions will be drawn in connection with G. O. No. 2,396, dated 20th Septembe

PRI SV

figure. -
‘ —_— - 1871, to the concluding portion of the letter from the Government of India -
" MEMORANDUM. . - . .- o e R revardmg the preparation of a prOJect for the completion of the East Coast Canal. * |
No. 4,435. S, B (True Extract.) ;

h f accom amment forwarded to the Consultmg Engmeer for Railways for .
Cory, With copy of accomp T (Signed) J. CARPENDALE, Colonel, R.E.,

- o - Seeretary to Goverrmunt. '

.g"

H

o

. B v
information. ) _(Signed) - T.R. LIGHT, -
Secy to the Agent, B. B. and C. I. Railway Company )

N

Remarks by W. WiLks, Esq., on trial of Mowpani coal—Tn'p Jfrom Bombay to Eurjut. .
SroppEp at Bhandoop to take water and prick up the fire. Steamed well from Bombay to
Callian ; 1 hour occupied at Callian cleaning fire. ~Bars entirely covered with clinker, varying
from 6 to 10 inches in thickness ; 30 minutes occupied at Narel cleaning fire. * A good quantity . =
of clinker taken out, kept from 80 to 100 Ibs. of steam from Callian to Kurjut. Steamed much
better on this occasion than on the previous one ; appears to steam much better with & heavy fire - - e i
than with a light one. No time lost on the road Number of bars, 15

~

ey —— s ooy .
- B
.
{

Remarks by W, Wn.xs, Esq 0% tnp from Kum ut to Bombay

STEAMED very fair from Kurjut to Calha.n 30 minutes occupxed at Callian cleamng fire, ‘Bars .
covered with clinkers, from 4 to 10 inches in thickness. Stopped at Bhandoop to take water and
prick up the fire. Kept from 80 to IOO 1bs. of steam from Callian to Bombay. No time lost.

Number of bars, 13. o
From C. W. Hwams, Esq., Locomotive Superintendent, to the Agent, Great Indmn Peninsala

To the Consulting En ginéef for Railways.

T P S g W oy ey 2 o e e an b
’

Ra.ﬂway Company No. 1301. ) . \ . :
) - . . _ ’ ‘ - { <, Superintending Engineer, 1st and 2nd D ivisions.
Herzewita I forward you the Inspec‘a. 3 remarks on a trial of the N erbudda Company’s coal. o {
4~

.Remarks by W. WiLks, Esq ., on trial with the Nerbudda Iron Company’s coal wztkout
coke.—Trip fr om Bombay to Kurjut. - -
" STEAMED well the whole journey ; stopped at Bhandoop to prick up “the fire and take Water ; -
time occupied at Callian cleaning fire 15 minates ; chnkers taken out about 3 inches in thickness ;
did not clean the fire from Calha.n to Kurjut. |

Remarks by W. Wu.xs, Esq., on trzp f rom Kur;ut to Bombay
- SteauEp well the whole journey ; pncked the fire up at Ca.llmn and Bhandoop ; did not extract
any clmker ‘ : .
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' N°o 37 .. e b »: g,; A . N - .
Cory of the above and of the report forwarded to the Pubhc Works Department for mformf ' : \ C s - -
ation, o . : i . i .
(ByOrder) T . s
| (Slgned) - J. GEOGHEGAN, " P . k

Under-Secrctary to the Government of Indta . ¢ . o

‘ . o . { ¥ Exd. F. R, Bantleman.
: )
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