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Proceedings of the Madras Government, Public ] Vorks Department,
Lj 10/h September 1867.

No. :‘204. Read the following Despatch from the Right Honorable the Secretary
' of State for India, (Public Works,) to IIis Excellency the Right Honorable
the Governor in Council, Fort St. George, dated India Office, London,

9th July 1867, No. 20:—

On receipt of your despatch No. 10, of 5th March last, relative to a project pre-
pared by Dr. Wyndowe and Captain Goddard for improving and extending the Gas
Works in Fort St. George, I caused all the correspondence on the subject to be
placed in the hands of Colonel Robertson, whose opinion Las recently been taken
with respect to a similar project for lighting the Cantonment at Rawul Pindee, and
;vho is believed to be specially acquainted with the practical working of gasin

ndia.

9. From the enclosed copy of
Colonel Robertson’s Report,* (accompanied

by a sketch,) it will be seen that he recommends certain alterations in the plans
prepared by the local Officers, especially as regards the machinery and apparatus.
I would suggest that Colonel Robertson’s Report be forwarded to Dr. Wyndowe and
Captain Goddard, with a view to their embodying in an athended project' such of
the proposals contained in it as, after mature consideration, may seem applicable to
the circumstances of the case. When such an amended project has been approved
by your Excellency, an Indent for the whole of the apparatus, pipes, and fittings
which may be required, should be transmittfzd to this Office in the usual manner.

3. I have desired that the specimens of coal, burners, pendants, pipes, and
gas fittings'referred to in the concluding paragraph of Colonel Robertson’s Report
should be sent out without delay for the assistance of the local Officers in making

revised arrangements.

* Dated 14th June 1867.

pem——

From Colonel A. ROBERTSON, to the Dircctor General of Stores, Cannon Row, dated Lundin
Links, Largo, Fifeshire, 14th June 1867.

1. Tnaccordance with the instructions contained in your letter of the 20th ultimo, I have

the honor to submit my report upon the project for the extension of the Gas Works at Fort St.

George.

2. I fear the time occupied in the preparation of this report may appear long, and that the
report itself so short and simple will add to this conviction, but 1t requires'much time and consider-
ation to go fully into a project sush as this, and to understand .fully what has been done and what
is contemplated. The ‘papers have all been returned by Railway Parcel D.epartment by Great

Northern Railway.

S—

project for lighting Fort St. George with Gas, prepared agreeably to

Report upon the .
veyed in letter of the 20th May fromthe Director General of Stores.

instructions con
1. In dealing with the subject of the gas scheme, present and proposed, for Fort St. George,

it appears convenient to divide the subject into four heads, Machinery, Manufacture, Distribution,

and Interior fittings.
2. The existing apparatus appears to have been entirely got up at Madras, and does great
credit to the science, ingenuity, and skill of all concerned.
. 3. Of the Machinery for the production of
the gas, the retorts and ovens seem satisfactory,
The stand-pipes or pipes ascending from the retorts to the hydraulic main are, in my opinion,

Machinery-
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. too small, the practice on this point is very varied, but from 3 to 4 inches diameter’ are

the usual sizes, and I think the latter is to be preferred, as there is much fouling. The stand-
pipe is frequently made of a larger diameter at the mouth piece, and tapered to a smaller size
at the top, as it facilitates cleaming, and I would recommend 4} inches at the mouth piece and 4
inches above at the bridze. The bridge and dip pipes are formed in various ways, but in all cases
the pipes are carried up beyond the bend, and have a movable cap to allow the clearing of the

* pipes. Na
4. The best form seems this—
2
e PPl ——— T W
——

aaa Moveabdle Caps

€

h__Dwp Pep
|

Stored Prpe;

-

- . 4i‘£m/mea’r
The capacity of the hydraulic main might, with advantage, be slightly increased.

5. Several tar cisterns are employed, and of small capacity ; it is usual to have one of full

capacity placed in a situation below all the apparatus, and carry all overflow pipes to it, sealing '

the ends by a seal cap, that is allowing the ends to dip into a small vessel which remains full
and closes them though the main cistern be emptied. In the proposed apparatus all th ln.sﬁ 0

&c.,. are in duplicate : this is always advisable, and valves and com;exions should : P“m de ":;
admit of any vessel being shut off for repair or renewal of material without int Ol; e ar..dc , .

process of ma..nuf.acture,. such valves may be contemplated, but I do not see :{:eer crmgdmt.h the
estimates, o:' md1c.ated in the plan. All the connecting pipes in the apparatus m provided in the
not beless than 4 inch diameter ; that is the pipes connecting the different pur::fs'yr'::?'p:::gél:houm

6. The condenser, as proposed with sev i i
s en pairs of pipe ient ;
mend the smmalar form. mth sep, intorna o pipes, seems sufficient ; but I would recom-

' ' } inches and external 7 mnches, inter}
a current of air passing through the ipner pipes, the ol e ameter,
b

. gas in the annular spac .
enveloped in straw, and a shower of water direct space, and the outer pipe

ed on it, from wrought-iron vipe
arranged for the purpose to carry this out effectually. A cistern shouls be pr '_r(’ll}z{s P.roperly
columns, and a pump worked by power for filling it. provided, raised on

7. TFor the quantity of gas proposed it would probabl - o
go that the gas might always be passed through tw: whlleythbee fli:ls::: ;Zi:crlrd 11‘ third lime purifer,
8. Tt is usual to arrange the inlet and outlet pipes from the gas h°l<; ean.ed and renewed.
so as to collect any hiquid, and a fixed pump is provided for Pumping off th 01- er. in a syphon box,
9. The retorts proposed, worked night and day, and with sixaholu. 1 iquid,
each from 2,000 to 2,400 cubic feet, or for each bench of twe gay 4 500 ¢ arges, s.hould produce
four hours ; so that in general three sets of two ret 75,009 cuble feet in the twenty-

; orts will b o
allow for repair, &c., the five pairs are not more than sufficient ? suflcient for the supply, but to

10. Looking to the estimates of cost, I consider the whol

obtained much more economically from home, ® Bpparatus required could be

11. The gas Lolder proposed is stated to be 35
X 17, Tt;
bolders as low as possible, and I would suggest 40 x 12 as a{)te]tiegre::: Mli-preferred to keep gas
portion,

Manufactare 12. Considering the whole of Dr. Wyn-

. penr g dowe’
the distillation of the coal is carried too far ; the data ?ssn:zs;ﬁr(:ti'exllt?m ICdt,:o th({ conclusion that
or me {0 conc

this, asno detail of the process is given, but Dr, W usively to assert

o ad
the other details its low specific gravity is to be infer:ed owe states the poverty of the gas, and from
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Proceedings of the Madras Government, Public Works Department,
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13. The coal used I suppose to be the ordinary English export coal, and all coal deteriora-tes
much from exposure to the at nosphere and high temperature ; yet from the tabl_es of cons.umgtmn
of coal, and production of ga3, appended to Report 63 of the 4th pecember 1863, and afte; deduct
ing the full bulk of the oil gas due to the oil used, (though this is nok exacsly;orrﬁct,l)d bﬁx;d the
quantity of gas per ton of coal to exceed 9,000 cubic t:egt, which is much beyond whats ou_ ¢ drawn
o used : and would fully account for the poverty, low specific gravity,
which necessitates the admixture of o1l gas.
ried beyond five or six hours, at 2 cherry red-heat, after
and little else but hydrogen and other light gases with

Muminati ss over ; bycontinuing the distadlation to ten and twelve hours the lfulk of
2:?; ;liu(:\l?:z:g:z;::: :c ?;:e co nglete sacrifice of the 111um.inating power.h Qxl at Madra.sxt is fvi;’
expensive, and I would strongly advise the dlscontinuance of its use,hand t : nnpx:ov?n;ena‘ oc Ie
quality of the gas, by a distillation not exceeding six hours, and by the use of a superior gas coal,

imported for the purpose. . \ ) .
: it 1, showinz the yield of gasper
5 fthe prices and quantities of gas coal, x

B smt'imcz:):l) I ne:)d hardly state that the specific gravity of the gas 1s the best
o 1 would recommend the importation of one of the moderately
: : Lothian, at about £1-0-8 per ton, and including

i ¢h as the Wigan. Capledray, or ) ° .
g;;::tcitzzﬂlfl?lﬂbs; fi‘;lilvered at Madras at about Rupees 32 to 3t a ton', and it must be born‘e in
min?i that the freight of the most inferior coal and the finest gas coal is the same, 80 that it is

’ o -

bad economy to use an inferior coal.

from such coal as I suppose to b
and want of illuminating power,

14. The distillation should not be car
this the speeific gravity rapidly diminishes,

ton and the specifiz gr !
index of the illuminating power.

1 F h Cannel coal as resommend, 3 rich gas requiring no addition of oil gas, would
b g lr(:ils:?ith Fish Tail or Union burners, consuming from £ to 2} cubic feet of gas per hour,
e produced,

icld a full and eatisfactory light. ' ' o |
a la7 ) In the Roportsand satate'nents furnished, there 1sa difficulty in arriving at any conclusions
. IntheR> :

i } 1ts attained anl anticipated : a3 comparisons are made by lights, thhO}xt defin-
Fegardmg the }r:s'u o The usual comparison is by the standard sperm candle, and lights are
1r:gtw(;\:t :ella; ; u:;";O s;’ many of these as tested by the Photometer, and hence a comparison i
stated to

possible. . . . ,
: ted in one Report that the consumption of nixed gasina bur.ner 1n the men’s Bar-
) 1?. tIt 115 st: ir; was 8 cabic feet, and it is diffizult to estimate what the light could have been :
racks for twelve ho

“th oil gaslto 1} cubic feet per hour ig required to produce a fair light ; but of the
even with pure

bic feet per hour must give a light totally inadequate to the purpose. I
2 cubic It

o o the ot the cost of the mized gas is Rupees 9-1-9 per
find from ?he statemeﬂths ‘:ft;' l;e::si:“:;t::::l::s:t‘on, leakaze, &3, was 11 2 per cent.; the cost of
e - a" l 9 per 1,000 and the waste 18 86 per cent. The yield from the ol
the oil gas was Rupees 3.-1(1)- -pe ,009, to 1380 por oot M 71t fum the ol
about 100 cubic fe.et ;;ler g'j“ eo; lzses is very gool. With good Cannel coal at 34 Rupees a ton, and
go that the result: in the (;mx . fation from climate and exposure) only 10,000 cubic feet of gas per
producing (allowing for deterio -« wiven for the mixed gas) the cost per 1,000 cubie feet should
he rat; ?,fc:z{;:sffet of such gas per hour should give a light with a No. 2 Fish
o r fifteen standard candles.

19. The mains in many places appear
larger than necessary. [ attach a rough
tracing® of what I would propose, which,
while securing efficiency, will much reduce the
cost.

a very good result.

ton (according to t
not exceed Rupees 7, an
Tail burner equal to fourteen ©

Distnbution®

¢ Marked A.

. 10 add that ¥ oucht-iron pipes, if possible, should not be used under ground, except

20. I ;vo“ ) :xions of the ljuxlding with the main ; and for all detached single, or lights up to

fo: the actt l'lf‘xfolnin(h pipe should be used. The wrought-iron pipe corroding rapidly under ground.
¢n, cast-3
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Proceedings of the Madras Government, Public Works Department,
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21, The introduction of junction pieces in the mains for ordinary service pipes seems unneces-

gary. The usual prastice is when the service is of moderate size and the main also, say 1 inch service,

on a4 inch main, the service is simply screwed
into the main ; where the me.in is small compared
with the eervice, a saddle is used, that is a socket
. for the branch or service is cast in a half round
piece of metal to fit the main (a strap securing
it to the main with screw bolts) and is fitted on
with red-lead, and then the main bared and the
service secured in the usual way : this is more
convenient, and saves much expense in insert-
ing junction pieces, which may be necver used,
place where wanted. The service pipes appear
to one building, in general one pipe to each
: 1 A wrought-iron service pipe of 1} diameter will supply Lights consuming 150
?Ublc feet Pe}‘ hour ; 13 inch, 100 cubic feet; 1 inch, 60 cubic feet ; §inch, 40 cubic feet ; and §
inch, 2:5 cubic feet; and this 18 on the most liberal scale and allowing for c:)usidemble distances,
But I will notice thus subject
or mainsare seldom used above | inches, above that
sed. The hydraulie valve, it i3 almost needless to
: ; box, and raising or lowering a cup containing liqmd
which closes or unseals tée mouth of the pipe, or the case 15 reversed and the liquid is i the fixed
vessel, and the cup or chamber is raised or depressed in 1t, and opens or closes the communication
between the pipes. The slides are of the ordinary construction and worked by screws. The
masonry cess pools provided are suposcd to be in lieu of syphoas, it is feared there would be much
leakage in the masonry, and the number gee

\ ms unnecessarily large ; the ordinary cast-iron syphons
are quite cheap and are preferable; one at e

. . . ‘ ach change of gradient is suffi~ient, they are fitted with
an emptying pipe, covered with a hinge trap of cast-iron,

. In many cases a governor would be ne-
cessary, but in Fort St. George there is so little change of level, that [ dou’tathink one Is required.
The first remark I have to make on

- . this head i 14 H
fittings, it is remarked byDrs. Ed'num! Renalds and Thom;: I:.xzcl‘liarrlcii)r;"i?:h‘zi ::) i?kp(l)):l; ll:;P:s a{f
cation of Chemistry to the Arts, *Copper pipes are daagerous on account of the produstion i? a
** peculiar pulverulent deposit formed by a combination of the metal with some of the i;gredlents .
““ of the gas which takes fire spontaneously in the aip’
23. By War Office Regulations all interior pipes should be of wrouzht-
not, I think, be deviated from in India, except in small connecting

entirely out of reach of injury, and in thiscase tin and not composi

and are often found when required not to be in the

10 some cases unnecessarily large, and several laid
building 18 sufficient,

remark, is a rod passing through a stuffing

22,

Interior Fittings

iron, and this should
pipes of short length, in the roofs,

tion pipe shoul 3
* more safe and lasting.  All cocks and small fitsings should be of ol bo used, as much

brass, they can be obtaj
cheaper at Home than in India. The arrangements af Madras, as far as cayn be gather::in:iz l:(;:;

Roports sent, differ from that in the Punjab, &e. It appears that at ) i
’ ° 6 ad ' -
racks, the lights are all burned throughout the night. 733, 1n the men’s Bur

24. Her Majesty’s Regulations pr(;vide for all lights beine aypinn.:
) Z ext : .
by the men and families at Tattoo Roll-call, and in famly quarter;llgql;‘shed in Qu:frters occupied
India it appears necessary for many reasons that a light should b burg ldy one light is allowed. In
Barx:acks fluring the night, but it is certainly unnecessary that mope the
and is decidedly objectionable as increasing the heat in buildin % one should be so burned,
necessary in married quarters, if allowed it should only be 5 burner ¢ Y overheated, nor does it seem
consuming say  a cubic foot of gag per hour, urned down to the lowest, and
25. The allowance of gas for

Barracks, b gty )
gas per 1,000 cubic feet of space, j y Her Majesty'y Regulations

. , i3 1 cubic foot of
n burners consuming 5 cubic fect each bu

raer per hour; this

A
L= 77
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Proceedings of the Madras G overnment, Public Works Department,
i 10th September 1867,

an equivalent light would beé given by 21 to 3 feet of

i 00 cubic feet of space. The
i ken as one light to every 5,0
good Cannel coal gas, and it may be ta oo &e. &eo.. 50T am unable
. ’ e s 's Barracks, Privies, &g., &e.,
1 the distribution in the men’s
foa:;::?: 32::-:; :}1]1(:1:1 :ould propose, but I will state genera.l?y what ha.shbgen a;'rz};)g;dirt;o;
Raw;zl ind For each Company Barracks, the bm]dm-gs being o l(lietfz'1 zhe ;n:in wfu'fl to the
servxcfl i ‘;ec.onveys the gas from the main, the pipe is carried up 'the ‘;’“ k(e)d b:z for sl;uttin" 5
roof aL:uf 53 feet above the floor, a stop cock is placed enciOS.edhm\ ; O(i:s carri;a:i along the a=x"oof
' 1300 . for the main lights, the 1 inch pipe
fh:tgasdthr&“g:o:t :hfh:u:g;?f if::th of tho buildmg, and branches taken c;ff dt? pertxdwtsh;';
m vils . .
;uro o 'ert : 1: when the building is long the pipe 18 diminished to 3 inch diameter 3
per intervals ;
length. : inch pipe is connected and also fur.
. first servie, a § 1nch pip
9 the shut-off cock, on the A . @ 1d allel
' 26. ‘ Just under efk o this ppe s carried up bo the roof and along the building p;r
nished with a cock and lock-box, Lo night Lishts one to each ward are supphied. At Tattoo
i o o R - . h
Roll-call. or 9 o’clock, the ordinary hights are extinguished, and the cock onthe 1 inch pipe shut
-call, or 9 o'clock, s I on the 3 1nch pipes
‘ . the cock on the } ) .
off, leaving the n_’g,ht ]xgl}ﬁ c?nfr(ifd zysmall burncr consuming 1 cubic foot of gas per liour is
2:17d FZ“ P“; “’1-"1: ;rll);a:: ;\'Lrat’e cosk. By War Office Rules, all pendants for Barrack-rooma
provided and controlle epd

should be of wrought ron pp3 and w tho .l s ow. trong roof plates H should'the rule
i 1 . t rOOf [$231 %4 bu w Eh 8 € .
e 1 ol‘ thlo buracrs at, 9pr. x. be carried out, it will materia 1’
)¢ ner ll

ellows for an inferior quality of gas, and

<.
a3 to extinguishing a large portion )
modify the requirements in tie way of zas.

“ y i ¥ 8 <orve by the plansg
3. For th ir of the various baildin 28, when of aay size, T ob=e 3 P
28, or the sujp ?

1 .
gikon fron tha mua s for matnge, for the Government Offices,
3 am f- 2 : L.
23 are B I u Y5 usaal priceice sty have ouly one service pipe
13,

consumption of gas and carrying the
T'or tho Government Oifices I

that several service p) 3 are LIk
I ?{‘li mca‘xe to ch.ck the
of suitable size connected ‘:tt(;l;_'c::x;; parts of the tulding > Joverumens Ol 1
o ient place noar the eontre o g
would propose to placs metre} 1:::);111;‘:):1':;2 :::”I:, phich, as the distanee i.s short,onld ge ami}z
servics pipe of 2 inchea wrouS™ 1;1" pmlding, fiom the metre & ]l’_ ufcl.x pibo o C}M l?lhi e
sullicient for the supply of the wh '; the size of the pipe bemng diminished as tre' ig sO;ve;o
convey suflicient gas to each ‘:Lr;aéhur‘:h’ a 13 mch or 1} inch pipe would be .suﬂiment.d tda
svpphed.  In the same way forl_ «. as the mere description, l‘atent‘pendant is :ot un; erst;oli
pendonts, &e., I can 83y not xmar: le double pendant, that 1s, a single descending i'p Peho' }
but for ordinary purposcs the mfp‘ate “nd having two arms abou‘,. 2 feet long.o N n:c
inch wrought-iren fixed to a roO‘;IC’(‘i jets sockets 15 & good description. ' The Union or dE‘ISh
iron " pipe with « cocks and s;ref and is generally preferred to the Bat wing. The 1‘&rgan 1sal,
Tail jet 15 the one most approve 0]’ o quantity of gas in propoition to the hight ; as a genera
consumng & 35 qll be found switable for all purposes. For Rawulpindes
0,1,2, andl S ,,,,,;»,9 glass globes, and punkah tops of wire gauge, to
fied ‘;1:1;““"’1‘31 tﬁc’CTmrch the amount of light appears small.
ents O .

neccesary pipes from itto t!

very expensive lights
1ule, Scotch Unions 1\0..
the L cocks have galleries

1 otect the lights from eux 99 Ilaving completed the duty assigned me in
Recommendahes® reporting upon the project generally, I would ven-
ture to add a few recommendations—
¢ an early opportumty be taken of sending out to l.Ia.dras 10
1st —I wou'd recommend tha as the Wigan, Capledray, or Lothian, from

1 coal, such .
or 15 tons of moderately priced Cann::t cMadras is in working order, and they would at once be

tus ! g
£1.0-8 to £1-0-10. Thetatp Izim;z:,:arding the discontinuance of oil, &¢ , and arrange accordingly
stale o , .
able to test what 1 have . e < ~ s
for tho extension ry] whether the burners aré what they@hb\ﬁ'd bc.a, yt.wa‘ﬁd, ‘t;he.refore, be
and.— It socma doudb 7 :s of No 2and a gross of No. 3 Scotch Union or Fish Tail burzers
i t, say 8 gro
advicable to sond oub, 8

purners which they pave will supply the place of No. 0 and 1, though a few of
gerened, the cil gas burbe

each might also be sent.

~

e e L
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3rd.—It is doubtful what description of pendant are-in use, and I think it would be an
advantage to send out one double pendant (as arranged for Rawulpindee, and ac:qrding to War
Office Regulations) for the men’s Barracks, with globes, &c., complete, and cost, sv that they
may compare it with what they have in use.

4th.— A specimen of cast-iron 1inch and 1}-inch pipes, with turned and bored Jjoints, one
or two lengths of each might be sent out.

5th.— Specimens, say one of each minor gas fttings, with cost.

List of several Cannel Coals.

Cubic feet
of gas per
ton.

Illuminat-
ing power.

Cannel or Parols Coals. Sf:yc:tﬁ;

Price Where delivered.

®

Wigan Cannel ...
Boghead ... .
Caplcdmy not .
Telmahogo ..
Wemyas

| 11,400
o ees 15,000
14,000
13,000
14,300

20-00
3775
19°75
27-10
289

-528
*152
577
642
580

At Liverpool.

,, Leith,

s» DBurnbisland.
,» Glasgow.

,» Leith, .

bt il cand
QN O~

YY)

-0 b
coocoo&

144 June 1867. (Signed) A. ROBERTSON, Colonel.

Orper THEREON, 10th Scptcmber 1867, No._ 2778
CIVIL WORKS, No. 23.

—

. 1. Communicated to the Superin-
- tending Lngineer of the 4th Division

in continuation of G. O. No. 662, dated
5th March 1867, and with a request that Captain Goddard may be dlrected to

prepare and submit an amended project for i improving and extending the Gas works
in the Fort with reference to the suggestions offered by Colonel Robertson.

2. 'The articles referred to in paragraplt 8 will be forwarded on receipt.
(True Extract.)
(Signed) CHARLES A. ORR, Colonel, R. E,,

Sceretary to Government,

S\ B

4

To the Superintsading Engineer, 4th Division, with a copy of the Sketch Plan.,
Puch Department.

Exd S.T. Auvgustin.

12
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