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No 39 Read the following endorsement of the Consultmg Engineer for Railways
dated Madras, 21st March 1877, No. 178 — ’

Trom Captan II 'W. CLARKE, R E, Officating Deputy Consulting Engineer for

l Ralways m Sind, to the Consulting Engiwncer for Railways, Madras, dated
* Kurrachee, 24th February 1877, No 143,

1 Witk reference to your letter No 180 of 31d instant, T have the honor to

’ ‘ cubmit a precs of correspondence relating to the destructive effects of Babul wood

. ' L when burned mn the fire-boxes of the locomotives of the Sind section of the Sind

* Punjab, and Delhi Railway. ’

9. The correspondcnce embraces a pertod from 1st April 1875 to the present

’ time, 1 year 10 months 22 days

-

RS

! P ecis of the correspondence regarding the destructwe effects of burmng wood in the fire-boxes of the
Engines of the Sund, Punjab, and Dclha Raslway (Sind Section)

f In Aprl 185 1t was discovered that goods engines Nos 1, 16 and 19 were greatly damaged
! m regard to the copper crown-plate of the

Letter No 1,025 of 1at April 1875 ’
. T T 1,039 of 3rd 1:' M fire-boxes It was beheved that the damage
w 1,0720fhth 5 was due to the effects of the burning of Babyl

! From the Deputy Agent
wood

Details 1n respect to these three engines are given in the following table — .

-
—

t
4 i
: MiLEs RUN WITH Turckness o Corper
¢ CROWN PLATE
Estimated

'y Date No of cost of

" g| Engne After run restormg Remarky

/ Coal Wood || Onginal | g the Lare boxes
tioned

“n-

mch 1 mch 4,000
2
W o» 4,000 | Found era
% o 4,000 | the dnv(;\):-ed by
ey
74 thas pl;
inch plate was

' 1 4,441 39,227
‘ . 7th Apnl 1876 . . 16 21 819 33,738

t

{

Whipe s B8

3=

19 36,328 36,745

W Y ey
-~

-

_ ‘ The dimensions of the fire-boxes of Kitson’s goods engines Nos 1, 16 and 19 are—
& ; 5 feet 0 1nches 1n height
, , 3, 7% , m width
4 ,, 2% ., mlength
The fire-hole 1s oval, 1ts top 18 6§ inches below the crown

] ) The thuckness of—
) Crown plate 1s § inch -

Side plate 18 § 5

’ Tube plate1s 1 ,, (at tubes)
’ ) Do s § , (at water space)
£

+*
! Front
Back

, 9 The matter was referred to the Chemical Analyst at Bombay, who i his No 9g¢ ¢
o

¢ 5th July 1875, states—
| ; The copper of the fire-box has suffered from extensive oxidation, but to what » , i
) ] rumary cause thus 18 due 1t 18 not at present easy to say with certamnty Pecial
. The mecfal itself contains no spectal corroding agent. ,
. - - The wood yelded m distillation 4 32 per cent of acid , compared with European w oode

l ' {113 18 above the average

”
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Proceedings of the Madras Government, Publie | Vorls Department ‘
4th Aprid 1877. No 1,117, ,

To obtamn pyroligneous acid, the wood 18 distilled by being heated 1n a retort while at the

ramo time 1t 13 shut off from the air In the locomotives the wood
18 burn

of awr, and the question then arises— ol 1ma free current

1low does the vapour from the burning wood contain an

In the retort, oxygen being excluded, no true combustion tal

i es pl

the cumbustion, 1n the current of air, 18 nearly comyplete Plico, 1 the locomotive

. illee:;ccz Ifx;))ml'»ymhgneous acul can be formed No trace of the auid could e detocted on the
It 13 possible that the locomotives may be 80 constructe
acid vapours 1 quantity sufliaent to attack the oaide of
lecomes oxidised no matter what fuel 18 burned Pyroly
the ovide thus produced would umite with 1t to form an acctate of copper, wh h 1
turn by the continued action of heat become again reduced to oxide 'andrxl: t,h whic \\lou ¢ dmt its
<1 the copper would materially Le hustened To obtain 8 practical r,esult th 3 way the oxidition
embrace the following points — » the mvestigation should

¥ pyrolignenus acy] at ol ¢

d as to allow of the production of
copper  Copper when Leated mn air
gneous acul coming into contact with

(a) Are acid vapours from the burning wood present in the engines p
(3) To what height do the flames r1se 1n the case of wood, M:I agun 1n the case of conl ?
In each case, to what extent do the flames comae m contar: with th late ¥
(¢) Isthe coat of soot thicker with the use of coal than with wood ® o crown plate ¥
(@) Compare the position of the crown plate 1n the Sing ¢
no
the engnes of other railways, gines with ats posit.on 1n

) nuep!iﬁ?ni?fli:x:n (:ther lines t;uﬁerod fl;om Ithe use of Datul? 1¢ not, this wool
ans mo corroling agent  In any eqee g :
Babul from different distriets and to asce d twill bowiil to andye

Ttain whether of} r
produce destruetive effects on copper  In reply 1t was :;tu ; hinds of woud eve
L]

No 1107 of 7 7 3 T .
Evgacer 7 ofith August 1875, from Diputy Consulting burn 1676 18 an ay [« arance of vapour frem

mgwood  lhe enlor of the sarfaco of the
eopper of the fire-Lox 13 Llus-hi whate
!L(l t() tho flm hUIL‘ d )()N' (_q’,nvql“‘ nﬂy th(} ﬂaﬂ*?

latess n the caso of coul, the depth of the hiyer of coal
bars, and the lime 13

ate, wluch projects
o-boxes, as we

When using wood fael the fire-boves are fil
13 1n constant contact with the crown 1
13 2 nches to 3 inches on the fire-
the erown plates by a buflle P!

The e plates of tho fi
wood fuel

A slight coating of oot |
8 ol 800t ia formed when eqy) fre:
8 s . . y . . L@ re
&8 are sinular to those on othep rulna ke el T

Y8 Ilhlm
4 The Civil

1B & menasure provents] fron o nling
frem the fire Luly to tho i o of the fra Loves
L as the crowy Plates, are i terorated Ly the use of

box

Sur(reon Dr I' - ('h

e . - » .

September IN73, Bfﬂtm: ( veclan) of Kotreo n Lower &inld, 1n bus No 223 of I

The oxyoe -
froboy 1, 'j'fnnnfg the current of the P10 28 pasage thrangh eunl nes with lb”"“”“d
of vend, ot ﬂ;c\. “Illll}h llil\\ uf'u“!y f:,r (}10 ot ‘.‘ (,f ﬂm Iu-;‘ . thisa *“‘,;:m';ﬂﬂ of v 1 ‘:f
sTia o, why, ) ‘nu)fu.\s unmd ' f1e
L.!l' o \ ‘3[;141(
Lire, P"J‘lll(xng fales whul, full of st datddy charned and docor e Vipanat .l
& tQ'l on 119 YO y

Froslsurlaces aro thus expunc |, whoh are s
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1‘113t ) T\l (i ~
Budml !lh;\‘ ™ ‘gnoons aeud d

1 cont uns 432
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Proceedings of the Madras Government, Public Works Depariment,
ath April 1877. No 1,117

5 The Chenneal Analyst at Bombay, m his No 137 of 13th March 1876, writes—
(1) Do engines on other railways burning wood 1n the same way suffer from corrosion ?
(b) Is the corrosion mseparable from the cumbustion of the wood and mdependent of the
vanety of wood? Isait due to the paiticular variety of Babul used ?
(c) If some engines burning wood do not suffer, or only 1n a slight degree, then 1t may be
ashed what wood do these engines burn, and 1s 1t burned under the same
conditions as to freedom from draught and contact of flame with the plates ? .
6 Withletter No 323 of 11th April 1876, the following mformation was supphed to the
Analyst — N DBombay, Baroda, and Central Indian Rail-
way —DBabul fuel has been used too short a
time for any decision on the matter to be given
East Indian Rarlway —During the ten or
No 1613, datcd 18th June 1873, from Consulting Engl- {welve years that wood was used no evil effects
moer were noticed  Coal only 13 now used
‘ Oudh and Bokillund Raduay —Regis-
No 1471, dated 19th June 1875, from Deputy Consulting {ared mileage of engine No 4 1 . 381,922
Enguner Probable time o . .. 55,000
The crown and tube sheets are of umform thichness, Usths of &nf mch ,»1thez hge not s:ﬁereg
from the effects of the fire, they are free from any appearance of scorcluing , the use of woo

. or tubes, the tubes are 1 very good condition
has not been detrimental to the fire-boxes ’ Novthern Punyab and Holkar Raleays —

N0 1927 W, dated 2nd October 1879, from the Durectorof The locomotives do not appear to have suffered
~Mato Raslway s deterroration from the use of wood fuel

Mo 620, dated 4th June 1875, from the Seeretary to
Government of Bombay

Th(e ;n%iis tx‘sgi ;ﬁl"e.:)—feet 5 nches gauge tank engime, 4 wheels coupled, worked for two
a

; the Northern Punjab
}ezrr: Ozu :eno'mes classes A and B, delivered to the Northern Punjab between
(b)) Bix n}e gl 873 un:l) I«‘el’Jm&I' v 1875  All these have eopper fiie-boxes and brass
une
tubes how no sizns of deteroraty
bes of the metre gauge engines SQO y on
The11 ﬁre-b(l)l‘iess bz::: :11 ce:nstant work for two and a half years, the fuel used h‘as almost
Althous 01’)10 nBabul cut tery small (maximum length 1v%th feet) aad ucdl diied  The sound
excilu:n clj(r)f 4;‘13:; enranos 1 duo to the kind and £120 of the wood-fuel and to 1ifs being used 1n a
condition g

dry state Madras and South Indian Radways —In
No 4216 of 13th November 1875, from Secretary to the ;.o pect to the Madras Railway
(sovunment to Madras ’ t .
f fuel for burning in locomotives, not only n
tisfactory description o
Fire wood 1 & most sa

w g g less injury to the fire-box
al pownt of view as regards the piice, but also 10 causing less injury o8
an economical P :

and tubes o 1t appears that the copper fire-boxes of engines
Trom the records of the last fourteen {j:l; ’1ong£11')t1m6 than those of engimes using con]

oro affected by the gases from coal than by tlose
not liable to be burned by the accumulation

her coal or wood fuel be used

I have been burning woed have worﬁ
The copper-boxes appear to bo much m

od When wood 18 unsed fire-bars are
B tubes last about the same time whet

whie

Of Chlﬂk(‘rs ’ e R =S

= s Rannways
Sind, Punjab and Dclin Madras
¢ FFET ¢ FFET
\ 90 to 100 672
od measures e 1557 to 220 o
A *g:; o :oll would 1n wood be equiy alent
-~ e ST ST T ==
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Proceedings of the Madras Government Pud
’ [lC IV
Ath Aprl 1817. No 1,117, orks Department,

Many hinds of wood are used as fuel , the admixture of Babul 1s Lut 1
The following table gives details i respect to en o
g gmes burning wood and co
al —

offensive to the passengers.  Babil is the List wouwld-ful

Mapras Rareway ExaIxe Nf::dl):l]:ﬁ}:}):x WILL BEQUIRE ; Fure-box = =
or the t was re-
Mo rfnex?::g Mileage time " | 1;;‘:: Boler | Tubes, nu;c(: :.fu-r Remarks
Wood Burmng . ‘
38 13 303,280 Yes
41 | 13 289,308 Yes ’ ‘
45 134 249,482 “Yes .. . .
51 132 261,703 Yes ’ e .
Coal Burmng _
7 13 1‘!‘ 1 0 3, 327 . "es. Y » 2
O T b B I P
v ,09 .o u t+ r v n two years
65 | 1213 | 197,767 Yest | Yest Yzz’; gi: .- 3
X + Shortly ’

In re<pect to the South Indian Railway, our en -
wood-fuel than with coal An engme wlich had ﬁe S.’t(l)d(;%so n:x(xll fire-boxes run Letter with
pronounced to be fit for 60,000 mules more . ’ s Was,

Tor nstance—

Six wheel coupled goods engine No 1715 seven
with which she ran 22 months, the tubes were theny;a:j‘id(;: neva set of tubes was put in her
plate) and replaced with new ends brazed on  The engine ﬂmn‘m{:‘mt of repuirs to the tube-
run (with wood) 20,000 mules The fire-box 18 1 good condyt gan to burn wood , she has
y%ths of an inch ongmal thickness vsths of an inch on top and I?In with umform thikness of
tubes are 1n good order weighing 19 Ibs , the weight of u new t:}‘)e“lss (;g :ixl-;box ' the pieced

These tubes are good for 60,000 miles more Of
rest junglewood the wood-fuel 15 per cent. 18 Babul, the

after examination,

. f}tm Indian Pennsula Raliway —Wood

oS urned in any of the locomotives
ot m}c)l, Puwyad and Delhs Radway —Noll
8 have Leen observed from tho use of

No 4910, dated 1st June 1875, f
s ,.rom the Becretary to the

Mo 387, d v
[:xeu', Id:ltltuc;le%th May 1870, from the Consulting Eng.

Jhund entirely freo f; % w L ro—
entirely freo from other hinds of wood has not },
1, Thand 4 ] Pu;en burned The woodsused o ’
2 Dabul 5 Dhak

3. Tharach,

The firt thre ol
18 first threo aro mixed ; the fourth 13 abandoned baca 1o yts Lack formed o coating OV

tha ends of t} ,
10 tubes wluch interfered with the atommug of tho enrnes and cratel a s
b .

7. The Chemucal Analyt at Doml \ ] v
of the wood-fuel used on t\xg ralw n:':lujxﬁ{:\\‘l‘x‘ahs No Bl Moy 1836, eked . wnr‘w.

1o 00 1~h

8 The
request that samples of saw dust might bo farnde 1 havine lewn B3l
o

May 1376, the result was as follows —

Mo}

. :3:]’

Fid Jilaw ad Lidern pewal I

* This w g ar . LA _(:u,d 6 1\"1 \s “‘\l vl ‘\“ e T L
*1 —— e e ) B

\wf’ownam ol Foreats, T s 4

aqtleem Yema | “n]‘\\ n L No % b
woud , 1o m‘:\::!hhmt than Babal, |t e very ::l : THh May 155 e Jh.nlow o€ ruioed t - et £se
TE from secd s o) v, Wrivee i dier £round thes uel ot Jiwss :

A4
cusies of ok Mund of woud, | Phed eog fual, i reabinds 4 Py

LY B N
o May 1378, trum Contulling Foginer

-

—

-

Proceedings of the Madras Government, Public Works Department, .
4th Aprid 1877. No 1,117

Boubay, Baroda and Central India Rashway —A sample packet of Babul saw dust 13 sent
Babul 1s the only wood-fuel used, it Las nol

No 192 of 1st June 1§76, from Consulting Lugineer

been found to act injuriously Oun the other

railways 1o wood-fuel 13 used
Send, Pumab andt Delhi Balicay (Punjab

No 811 of 17th June 1876, from Conaulting Engineer

-

Section) —Saw dust of the following woods 18

gent —
Dunjab Section Noi thern Punjud
Prop used i Prop used

,Jhund e . . ee 3333 Thund . ‘e v 500
Babul . .o 33 33 Bar . . . 200

Peiloo ses . . 3333 Dabul .. . . .o 300

100 00 . 1000

Furash |
Kurreel

Madras and South Indun Raleays —Dags ¢

No 814 of 27th June 1876 4from Consulting Engneer

Oudh and Rolullund Rulway —~A tm-

)

" No 1,320 of 30th Juna 1876, from Consulting Engineer

Constantly Seldum.
* Mangoe . L. e we 8000 Kutha .
Sal . vos 12 00, Gooler
' Babul . . e ees 006 {Bisum (jungle)
Mowha . . s eee s 220|Bisum (forest).
Tamanad s vee we 024 Nim.
Dak . O 154 | Jamun.
Jungle . . vee ) . 400 |
100 00 N

9 With tlus office No 709 of 21st August 1876,

ontaining the saw dust of the woods used on
the South Indian and a pachet of saw dust of

woods used on the Madras Railway are sent

hned case contaiming three samples of saw dust 1s

gent , one pound of each kind of wood-fuel 1s

pached and labelled, the woods used are—

samples of saw dust of the wood-fuel

, used by— , .
) 1 Dombay, Baroda and Central India Ralways

| 9  Smd, Punjab and Dellu Railway (Punjab gection).

’ 3 » ) ” (Smd secuon)

4 TPunjab Northern

and 5 Madras and South Indian Railways
¢ Oudhand Rohilkund Railway were cont to the Analyst at Bombay.
8 of 9th October 1876, states—

’ 10 The Chenuoal Analyst, 1n lus No 53
Nine of the samples of saw dust were submitted o destructive distillation, with the following

rosults — it
Bahuil— ' e
1 ind, Punjab and Dellu Ralway (Sind Seotion) . . 378 .
! 2 " » ”» (Punjab Section)  e.e 474
’ and 3 Pupjab Northern e oo - - . L. .. 30986
" mized saw dust in the proportion usually burned on the— .
' 4 South Indien Railway e ee = °¥ v e 28
5. Sind, Punjab and Dellu Railway (Punjab Section) * see - g (1)2

LY LI

? 6 Northern Punjab t . v . aee _

® A noxture of Nos 7, 8 and 2 1n equal proportion.

9, 10 snd 3 1o the proportion of =
4 A guxture of Mos , 10 a0 e e s

2 » 1] 19,
0w ” ’ AN

e S

-
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Proceedings of the Madras Government, Public 1Worlks Department,
4th Aprd 1877. No 1,117,

These per-centages of acadity are lower than 3 78 the percentage of ne &
g ty of D hich
only 18 ured on the Sind, Punjab and Delln Railway (Sind Sectxon)b ity of Balul, whio

Sind, Punjab and Delha Ralway (Punjab Section)

7. Jhund .. oo
8 DPeeloo .
Punjab Northern Railway
9 Jhund o e .

- ' * v . 180
eee L1} . ene . 3 00

v see 216

10 DBarr . . s " .. . 500
Oudh and Rohilkund Railway, oee :

11  Mangose . . . e . N 82
Ia respect to the Oudh and Rolulkund Railway the Cliemyca] Analyst.l;qmr:d—

(a) Was wood-fuel only used with engine No 4 during the wh
() Was mangoe the wood cluefly used ?
(¢} Were the crown and tube sheets unrenewed during the sery
(d) Are the conflxtlolls under which the wood was cI,mrnwl u:N:e::ixthe 9\1“5120 1:1 tical
with those under which wood was burned 1n the engines of the Sind Sectlono ;10 by o‘ 1den xcab
and Dellu Railway 1n regard to contact of fire with crown plate and supply ;’ ih; 8ind, Punja
1y of air
Oud| )
No 2,518 of 21st Nov 1876, from Consulting Engineer follo * and Itohlllund I‘,‘"hcay —The

WIng rephies wero given with this oflice

No 1,008 of $¢hD -~
(@) Coal was at times in small quantities used ccember 1876 —

(%) Mangoe was the wood chiefly used
(¢) None of the original plates of the engine have Leen renewcd
(4) The conditions are bolieved to be the same

ole or part of 1ts service P

——

From the Chemical Analyst to' Government, to the Deputy Consulting Tngineer for
Railwayy in Sind, dated ¢th March 1877, No 129. °

Tu . . )
_— AVE the honor to acknowledgo receipt of your letter No. 136 of the 21st

2. The information in rezard to the
forwarded with Your endorsement N
to completely negative the theory

engwnes resulted fiom aid ya
as fudl

3. Ifyou refor to my letter No 5
Per-centige of aad yulde

employel on the Oulh and Rotlhund Bailwa

82 of acid yielded by the Babul won y’
time the report of the I )
Way eovired by yvour er
found 1n 4 Su;d Rail
Oulhayy Rolulhun 1

Outh and Rolulkund Ralway engin®
0. 1,008 of the 4th December Tit, appe irs to M°
thit tho corrovion notiecd 1n the Sind Ratl®ey
pours formed dur mg the combustion of the woud U3¢

38 of the Oth O tober, you will sce that the

1 on destructyve dintillation he fucl

by mangoe woul, t '
13 conmderally larzer than the per-ce?
Lempluyed on the Sind Rulway. At the &™°
,(;( omotive Sup rint, ndent of the Oudy and P.ulul\lmd Lal-
l\;:;s:l:t,‘}t No. 1,005 shows thit no corross m sumilar 80 tixo
T} Lulway § °m0.s has been notiedd to oecur in an augee o o
1@ (Ondltlons, hore yiun “,;ldl l:\‘lugoﬁ W ool was the ]Wlllfi]ul fucl l‘ml"u)"
Lulway eno over,undir whj the wood w g burst in the Oudh and Rolulhu?

Me ar

"}u(h w " ° st-ll(‘cl t L 1} . pd¢
()()d “'J% . 0 o OQ‘tut‘au [4) [} ' (’on‘h!luus u
“tatemeyyq buru iy 4y ¥ the sarne™ as the

L (Or . o' v ‘ ¢
o pog . rolelensine g of the 801 Rulway, [Inface o tad
8 cayaq of the . ) Weaan Lo maLtained that aci] vapour from the W
CWrtosy 1 tho $10d e s i
oy & »

—y ™
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Proceea'zngs'cy’ the Madras Government, Public TWorks Department,
ath Aprid 1877. No. 1,117. .

No 188.

Copy forwarded to Colonel Shaw Stewart, Consulting Engineer for Railways,
Madras, 1n continuation of this office No 143 of 24th February 1877.

(Signed) II. W. CLARKE, Captamn, RE,
‘ Offg Dupty Cong Eng. for Railways in Sind.

PR

A

SupyrrTep for the information of Government.

9. The preas of the correspondence relates to the supposed destructive effects of
Babul wood when burned 1n the fire-boxes of the locomotives of the Sind Section of the

. Sind, Punjab and Delh1 Railway. ’
(Signed)  J. IL M SITAW-STEWART, Lt -Col, RE, .
' Consulting Engineer for Railways.

No. 40. ORDER THEREON, 4th April 1877, No 1,117.

| RAILWAY, No 12. | OnoEzep to be recorded.
' L (True Extract)
»L’(‘:‘EE-:;‘& d . (Signed) J. H. M. SHAW-STEWART, Lieut -Colonel, RE,
el ' Jont Secy. to Govt, P.W.D,
| ;\ Ralway DBranch.
Bl ) o

[ } - .

I ‘

To the Consulting Engmeer for Railways. .
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