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GOVERNMENT OF MADRAS,

PUBLIC WORKS DEPARTMENT.

Railways.

Read t llowing paper :—

From Solo'nelAB. ¥. PEMBERTON, R.E., Secretary to the Government of India,
Public Works Department (Railway—=Stores), to the Joint Secretary to
the Government of Madras, Railway Branch, Public Works Departmgnt,
dated Simla, the 17th June 1889, No. 86-R. S.

In continuation of Public Works Department endorsement No, 70-R.C., dated
28th January 1889, I am directed to forward copy of a Despatch No. 39, Ry.,
dated 18th April 1889, from Her Majesty’s Secretary of State for India, together
with copy of the Memorandum received therewith, by Sir A. Rendel, K. C. L. E., on
the question of the relative economy in the use of light and heavy rails.

2. It will be observed that His Lordship desires that special inquiry may be

~ made on the subject of the substitution of 50 Ib. for 41} 1b. rafls on the South

Indian Railway which was duly anthorized by the Government of India in Public
Works Department No. 310-R. C., dated 25th April 1884. * T am therefore to
‘request that, with the permission of His Excellency the Governor in Couneil, a

‘report on the subject may be submitted detailing the exact state of the per-

manent way on the South Indian Railway at the present time and showing the
distribution of the 40}, 85}, 41 and 68 1b, rails over the various sections of the
line, and the traffic they have to carry, with reasons for the necessity of renewing

* each kind of rail with 50 lb. rails on the sections where this has been decided upon.

A similar report on the sleepers should also accompany and I am to say that the

~ Government of India desires that the question of confining the substitution of the

50 1b. rails for the 41 1b. rails to the more heavily worked sections of the line may
be carefully considered in consideration of the high amount of maintenance charges
on the South Indian Railway during the past 3 or 4 years referred to in Sir

~A. Rendel’s Memorandum.

, ‘ 3. I am also to invite attgntibn to the remarks under the head * Permanent
way” in the Consulting Engineer’s Half-yearly Inspection Notes on the South

Indian Railway for the two periods of 1886, in the first of which the average

‘renewals are estimated at not less than 50 miles per annum while in the latter the

proposed rate of renewals is mentioned as 100 miles per annum. It seems pro-
sable that the first remark referred to miles of railway and the latter to miles of
rails and I am to inquire whether this is the case and whether th has been any
efinite programme of remewal, and what considerations have governed the

quantity renewed each half-year.

4. As a matter of fact, however, 189% miles of line seem, according to para;

o grap‘h 18 of the Inspection Report for the half year ended 31st December 1888, to
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have been actually relaid with 50 Ib, steel raj] up to the 28th February 1889, which
gives an average for 38 months, of about 60 mileg of railway per annum.
Miles of line renewed,

<y 9. The figures noted on the margin,
During half Toendof ~ which haye been extracted from the

Ton . half year, half-yearly Inspection Reports from 1st

lst bhalf,1886 ., = 7o 23
e RN T ) January 1886, to 20th February 1889,
it ARl R b el 1000 shew the renewals that were carried out
It half, 1888 PR 61 134} uring each half year of the period under
Sndhalf, Jong' TR 1654 reference
January and February 1889 ... 244 1893 .

PRSI

Excrosuggs,

Despatch from Her Majesty’s Secretary of State fop India, to the Government of India, dated
18th April 1889, No, 8¢, |
[Memorandum by Sir A. Ren,

With reference to the questions which have been discussed in recent correspondence as
to the advisability of using 41-Ib. steel railg for the new lines now being constructed in
Madras by the South Indian Railway Company, I transmit herewith, fop your Excellency’s

! information, copy of a M

emorandum* b
* Dated 19th March 1889, Rendel, K.C.ILE, Consult;

¥ Sir Alexander
’ ng Engineer for State Railways,
on the relative economy in using 50-lbs., and 4]

<lbs. rails,
g morar the operations on the South
specially inquired to, and that i

0
gauge railways. That | :
natural, We all like~whethep Engi things substantial and stron
where the payment for them does not fal] on our owp :
however, is how best to combin
country we can afford to indul

agance which ig euphemisticall

na cour a it hag always seemed to
nome hich ig certain, is the thing to be secured, g
economy of the future, which 18 unce

The following remarks on the rails used op the Rajputana and South-
may at the present moment be of some use,

Indian Railways
Accordin

g to the returng given in the ana] sis of Worki y A i
t _? ajtputana. Railway on the 30th June 188 e g TG o e . 169
miles ¢ i

, the line being then | 412 miles lon 1,622
40-1b. iron rajls (811 miles of railwg, d 50 ms RN - g 4
railway), and they had then b y) and 50 miles 36.1b. ron rails (25 miles of

een in the road an average of about 8} Years,
The rest of the line was laid wit

h steel raj , Steel i
the fall in the price of steel admitted of jtg us&s sOefethE: b
tﬁe 30th June Z{leS5, 1,494 miles of 411-1b. rails (747 miles
three years, about 81 mileg of 36-1b. rails of t},

miles of 50-1b, rails quite neyy, RIVRTRE:

to 1,664 miles, the length of jron rails in uge haq been reduceq to 1?3?&5{8'.‘;?%??32?&8
of the average age of ahoug 114 years; the quantity of 36-lb.'iron rails was 'ra,thez"
mcrea;ed.; and tzhe2 18engp]h Offsg;iell ];-a,xls amounted to 2,078 mleg of 414-1b. railg of the aver.
age ol six years, 28 mileg of 36. - rails of th i . i
50-1b. rails averaging 14 years o1d, " 77T 380 of eigh years, and 983 les o
Therefore, during the three ears, 326 mﬁes f 40-b, ; i
miles of 50-1b. Tails and 55 miles of 411, Stoel rails, - ron Tai

Is were replaced by 273

&
——
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i i < the road
i f iron rails thus taken out of ;
i sed that the 326 mx_les 0 : Sk opd
B?t : En utsl:tlcri'oﬁsze Sx’ll‘phiochief reason for taking them out W&:] Shgg 1stohéxfe:§etr]1] : tea, el
Kty o SO0 : afiic of the Rajputana was or wo P
’ A i i longer manufactured, was or w
o f course be of steel because iron was no long : Tk S
; : ‘ i i he gradients or the
A it on the sections on which 01thpr the g _ (22 Hylonel
id 1 able tinuous lengths,
v e il t obviously be laid in consulor‘_l'bl(, con ’ k.
' . e wrd e in similar lengths. In such cases the
T, heavwrx" 3 f course be removed in simi ar leng iy
' e il A Y i rhich is rarely too high, o
e 1 s d to store at a valuation, w b
: T b s i i 'ts of the road not laid wi
old rails after remova s f rdinary maintenance in the par iy R
: 0 A d condition were the 326 miles of r
o ER 1 condition. In such good con o8 ey
: s i Engi at no less than three S
wrda ogre Ml i re value is stated by the Engineer : b
s i ik ing for the greater weight of the f
i A rails which replaced them. Allowing for g oL ik gt
t;hel :ﬁl'ue a.olfm?il(?n li:l}f]ig that thI:a rails which_tléeydrepléwetagews; elzl:zfatgglnc; ewould i
o s i he 50-1b. rail had not been introduced,
and shows that, if the 50-1b.

the road.

' : hese circum-
: ; he Rajputana seems, under t C
ai the 40-1b. iron rail on the Rajput 5 411-1b. steel rail. No
Thao0e ag‘r&mea 0:: nand to be wholly non-existent against the jlil 4{115.5 ;1 ;’; el
stanceS,ItO tl)le ve}l’ytir'lx%ig of the Rajputana, and the %r)w price olf) ;?lusp 0; i bion s
doubt the heavy tra in a measure, in yielding to the pressure I : S e,
justified the Government, in a meas A im0 A sections.  For my own p
jasiisos i 50-Ib. rail on, at any rate, e e his line which has
i a, to adopt a o oo d, for it is the sleeper on this li 1ic]
L gkt peen 4 better slegper introdriced, fo : il ik >soted fir originally
would rather have sce phief caniaret trouble, and not the rail. ® creosot Kot imen |
e otp E}K::: Iglelziatth f(g:iho Rajputana was as bad and qilﬁ:ﬁtgg gf Sl‘;g‘ggé‘raig;ﬂa]: ey
sent out iro i Practically there was no othe : ds.
- tion, the better for the rails, for
it rive hadithon. av) op better now, and the sooner we do it TRy,

3 Ve can do better now, SHY than weak sleepers. The iron
reasonable cost. V ils, and to shorten their life, more than w o =
nothing tends to darlna§ edllﬁinsé- the last years of the manufacture of nipul rglli,h ew(f;?cliinqgfaghjé
rails were also SliPP 1:17 hoint tzmd mspection was beaten by prq.ctlcels it ? f) b
had fa,lle'a]lehto :Ltlsx ?ﬁm ste}el rails were very good, and have evxdeni ywsi:; ﬁ;sgnot B i
trade. bt il i e of the. Rajputana permanen 3 i

1 i Its the maintenanc : 50-1b. rail, as I think there has
But with all its fan travagance in respect to the 50-1b. rail, - th
) i e has been some ex et hich the traffic on this line can
and even if there | tity, it i1s an extravagance which the on
l‘neendbotﬂ:1 lzrgfll)%hjﬁlsa‘t%(;ﬂ %,l;?;}ﬁ::h, if some reasonable check be kept on it in the future,
afford, and perh:
may be readily condoned,

ferring to Analysis of Working No. 8, Table A, and charging the maintenance of the
Referring B

A : ” with the whole
t way ‘with half the total cost of * General Superintendence,” with the
.permanen

" which i e d ballast, and
ent Way,” which inclndes 81(:,61‘)61‘.8 an ; ar

i a}tl% Relﬁw%]lngf:;&lgnof “Lioss on Stores,” and of ¢ ]ﬂrfngl}l{t gnu§:§;esl,i neI
with fﬁur fgths g; Ofo?:eeging up the permanentdwz}y a;xhd It)jmlla:ty:;rst ;idjgjgp 3(3th o
el e i i od, during the thre

: th 50-Ib. rails, averaged, during s V1. 50 1,000 proth oot
o o ey e annum, including sidings, Rs. P ;
18188, & 4((1)4 gg; tf}?;l?iﬁfe,t;arﬁ{lg:.r&ZS approximately per 1,000 ton miles of net traffic.
miles moved o

hown had the line been originally
i tter account would have been s iy
I dﬁu'b(;' ﬁ;fryt:;il?)l; illf*oar;lz'z.i]s and we should, Ulfl ct?l.lrse,ti;ave hl;dd: ﬁugilfltlll?iz p(;,l tI; |
e for 1 it b membered that in a the ear ' .
= e A 1l. a ton in Kngland, whereas the
to pay dividend upon ; e, speaking from memory, about 111, a to T e s
e B T it have not cost on the average more 1_;ha.n AT e don : o
Sy latg lytb(?ugtl}:llti;sfggsi};itl 1iI;securiousst illustrative of the superiority of economy in first co
in fact, in
3322,‘: econo’my in the long run.”

Turning now to another metre gauge line, the South Indian, I find the following :—
urning

6 is not i i d1I
i is li he first half of 1888 is not in my possession, an
is of working this line for t ;
n ;11‘1111; 2:$ilgvsvlstl?e three years ending 31st December 1887,
cal

3 i d, including sidings, it

is Ii the 30th June 1835 was 662 m}le.S,' and;, £ Ib.

P 7 il o Selar, ta 1T i o O s S47 tiles of ral wero G5,

comprised 721 mll;(})%-lb iron, 41 miles 85}-Ib. iron, and 143 miles 41-Ib. s eet'.on g

g 81%2'8 l'llnkt}ien in use. The 403, 354, and 41-1b. rails are of th?l ‘sif.m(é geﬁ) lrail WI;S of O

no 50-1b. Tars 57 flat-footed rails of the Ra]putana. e 0o i
.zs tll:le ;gédzg’pzntirilé%erlg.ou: an?l used originally, I believe, on broad gauge lines.
ouble-h

1 he same as in June 1885, but its
length of the South Indian was t : : : o
At the ?ntli of lgszbtheadefﬂ%ions to sidings, I presume) to 733 g m_llles gif 2?)1113 ﬁy,iigﬁiail,
s h?d mcrea}lse ):)sed of 3434 miles of 68-1b. iron rail, 726 mi _?s i 530 lb. e
1.,53}53 F?llesfoigz’)rla;b’ ci?';nr}) rail, 143% miles of 41-1b. steel rail, and 204 miles .
354 miles o 3-1b. ‘
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South Indian Railway.

Letter from the Government of India forwarding
copy of Despateh from the Secretary of State with a
Memo. by Sir A. Rendel on the relative economy

in the use of light and heavy rails and requesting to

make a special report on the substitution of the 50 1b.

3 1b. rails on the also to report on
| rﬁriasenb state of the permanent way of that line.—
2 unicated to the Consulting Engineer for Rail-

p report.

Q

13t Marca 1890, No. 355 R., Pusric Worgs.

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT,

Railway.
Read the following papers :—

From the Consulting Engineer for Railways, dated Madras, 8th March 1890, No, 168.

From the Consulting Engineer for Railways, dated Madras, 11th April 1889, Circular
No. 692.

I have the honor to request that I may be favored with any information you
may have on *ecord bearing on the durability of any 412 steel rails that have been
laid in the lines under your control.

2. It is desired to ascertain what may fairly be reckoned the life of such a rail
as compared with that of a 40-lb. iron rail under the same traffic.

3. T shall be obliged if you will inform me whether in your opinion the 412 steel
rail, is at present prices, as economical in the end as a 50-1b. rail for that secgion of
your line on which you have the least traffic, and that you will kindly state approxi-
mately what that traffic amounts to.

4, I write on the assumption that your views have probably been already
expressed on the subject and that you can refer me to information already on record.

To the Agent and Chief Engineer,
Southern Mahratta Railway, Dharwar,
Agent, Bombay-Baroda and
Central India Railway, Bombay.
Manager, Bengal and North-Western Railway, Lahore.
Manager, Eastern Bengal Railway, Calcutta.
Manager, Tirhoot State Railway, Mozufferpore.

From the Manager and Engineer-in-Chief, Tirhoot State Railway, to the Consulting
l‘zngmm}g for Railways, Madras, dated Mozufferpore, 27th April 1889,
No. 2447. _
[ Maintenance— Permanen t~way. |

In r‘eply to your Circular No. 692, dated 11th April 1889, I have the honor to
state as follows.

2. About 50 miles of 40-lb. iron rails were laid in this line between 1874 and
1876.

3. The majority Qf 'these rails have already been renewed, and the remainder are
rapidly wearing out, giving an average of under 15 years as the life of these iron rails,
The average traffic over them amounted to three trains daily each way.

4. The 40-lb. steel rails, of which we now have about 220 miles, were laid since
1882, and show very little signs of wear. T expect their life will prove to be between
20 and 25 years. All renewals are now being carried out as far as possible with
50-1b. steel rails, which, in my opinion, will be found far more economical in the end

5. The tendency at present is to increase both the speed and the weight of metre-
gauge engines and stock, and I be;heve that in'a few years a 50-1b. rail will be found
absolutely necessary tv carry the increascd weight.

From the Agent and Chipf Engir}eer, Bengal and North-Western Railway Company,
to the Consulting Engineer for Railways, Madras, dated Gorakhpur, 7th
May 1889, No. 4 P.
In reply to your No. 692, dated 11th April 1889, I have the honor to offer you
the following remarks.
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2. The rails on this line haye not been sufficiently long in use to en
accurate information of their durability to he supplied
have been used on this railway, and which
way, have proved quite unequal to resisting th
over them ; some of these rajls b
months, whilst the best of them

opinion, however, that these rail

3. As regards the wear ang tear
satisfactory. T shoulq say it would 1

prove to be more economical in the
the first place,

able more
. The few 40-1b. iron rails th?.t
ned from the Tirhoot State Rail-

avy engines

of the 411-1b. steel rails, this has so far been
e impossible %o tell at present whether it would
end to have laid 5(.]p, instead of 411.1p, rajls in

'\
From the Manager, Eastern Bengal State Railway, to the Consulti o
Railways, M;dras, dated Sealdah, Calcutta, 17, May 188‘;), lﬁﬁ.ﬁ‘ﬁ“ﬁf_’ =
In reply to your Circular No. 692, da

ny light on th b ouis system
y € comparison bety the 1i
a 413-1b. steel rail and a 40.] . iron rail, d e el
2. T have three Separate metre-
distinet :—

gauge lines, the accounts of which are kept

8, with a traffie averaging 211 rupees 5 mil
or the whole year 1888, laid with 40-1b. iron rai : B

Is 11 years’ olq at the end of
1888. Heavy F class engines run over this not only with goods traing but with g
daily mail at high speed. These rails are too lght for this traffic and thege engines,
They are now being replaced by 50-1b. steel rails,

(b) Assam-Behar seotion, 38 miles, with a traffic
a week for the whole year 1888,

This is laid.vv.ith 411-1b.

averaging 90 rupees a mile
one year old at the end of 1888

steel rails, which were onl
+ No opinion can therefore be formeq of their

So long as they
* sufficient, and would be the best rail to Ia
¢) Dacua section, 86 mileg
for the whole year 1888, 18 i3 the lightest traffic
gauge lines. It is a ver

expenses. It is laid with 413-1b. steel rails, which were
1888. Th i

3. Inmy opinion a 413-1b. steel rail would be good
which was never likely t

9 carry a heavy traffic, Fop such
steel rail would bhe more

economical thap g 50
a 50-1b. steel rajl should, g think, be 1aj

traffic may be lookeq for,

4. T have a brangh line, 36 mj
30-1b. iron rails, This line doeg a
to Assam, though it gls

tramear type, of a very good pattern, If ; .
regarding thig line, T shal] be happy to' furnish it, B e information

From the Agent, Bombay-Barod, and Central Tngi, Rail

alwa Railway, to the Consulting Fper ¥, i
ombay, 28t} J;me 1889, No. 78 559 vél.gllleer for Rallways,

'ward Opy of a letter No, 3256 of 10t J ’ ngi
eer-in-Chief of Rajputana-Malys, Railway, regarding tulfeedlnsri%ﬂg;n;f trk;?lf pe
el rails haye not bee

ils | . n in the road
Son with irep rails to he made,

will observe that

ccurate compari

o
»

.

N
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ENcLOSURE.

i i -in-Chief, Rajputana-
1889, from the Acting Engineer-in y .-
i NOR 3%5?1§d3i?§ne}rithtgu?}?e Agent, Bombay-Baroda and Central India and Raj
ailway, .
1'1%(1f'tlz::.v:r.-Malwa. Railway, Bombay.

[ Subject.—Life of Rails. ]

. AT I
4915 W., dated 23rd April 1889, forwardlﬁg a ot%rgullnlcl)il::%mr e;g!:;

In reply to o No.for Railv.v,a.ys, Madras, regarding abm;le; I th?:eclass gty oy

i s Lngmie;ll-lb B Abu S wtthe rage life of the rails will

that the averagf ag_cag yea.;'s ] I think we may fairly hope that the averag

is at present only 5°0 . . e

s v s of 40-1b. iron rails taken out ofl glféroad du;;ndg (ffei(}’ggehﬂ}fft lil818thgnr s
2. The average age o : ils are oldest, was 13'45 years, he rails both

Bandikin Division, on 1‘: ha;liffl;:i.ra Our statistics show that the a;']erag(:l o?:g;e(;fa :n :'el;lm&t gae

R s a(’lc f [i"? '(,)lf tth: road are still increasing, and therefore we have

taken out and'leit in th o 7ailh will be. : S0

o o 1T ol sl i v g
3. The 4_1%,-1b.hsteethree trains are run daily each Wa% }?'t‘a it11‘1 Eafergnce e Bl s

Neemuch sect_logtvgf e::ains 200 tons including engine. is w

an hour—weig

enclosure to your letter.

‘ ' ilway including Rajputana-
d Central India Railway inc
ol Agent,RBﬁm:;y-gza:];)g a(:?nl;sulting Engineer for Railways, dated Bombay,
: ailw
1i{IQd‘cllVlWi\’ovember’1889, No. 13668 W.

i ineer-in-Chief
of a letter from the ActmgﬁEngmeex_' in 3
L nzageue honof tao lf?(:‘in?;(;, (igl())y 4993 of 10th_SeptembTer 1] 4?(?19, ?15(12 u](tis Xicglrlx;t
gL e Rajputfnllla-fll\;l;iv:hes the information asked for in your No, 0
nggnenlt’hzszacadded two brief notes in the margin.
1889Y.

ExcLosURES,

i ngineer-in-Chief,
93, daed 10, Soptmber 1680, b th Acing Boginer in O,
el lette:‘ Noﬁtsl)w;t’Rdilwa.y, Ajmere, to the Agent, Bombay
Rajputana-
e e ] e of light and heavy rails.
elative economy n the us ! i
R ipt of your No. W. 10361 of the zgthﬁ-AugtllisetCl:i;ﬂ i?;;%il;igx;eg
I sdkpowlodging receipttgr IJ\;o. 1461 of 22nd August l 8% % rﬁxi inquiries therein made
original, with its enclosure, fih returned), and with l‘eierencﬁ 0 ce L Delery i e 4
forgRaﬂ:vﬂ'ys’ Madras (I_lerewlI have the honor to state that the })nce it o
by the Consulting Engineer, the time of ngw 40-1b. rails less esﬁt e gt R
A the market value at for the unserviceable rails or ( urp
g g 66-3-0 per ton, and for Rs. 40-12-0 per ton. Of the rails taken out of
5 Rubgir thé road, the proportion of serviceable rails flt
formain line totheunserviceable oneswas 3 to]*.

is 1i hink we may assume that about
; introduced on this line, I t' ‘ f
9. Tf.the 50-1b. r9:1ls had llosu}{);esq?);ﬁi now be in the.road. The pix;::;ilt:g&g (if{)r;n;‘flzis gf
gy i th:’ mﬂihteal;ii]aying with 50-lb. steel rails was comme
these rails at the time

1 -headings of keeping up the perma-
rails per annum. ! der the usual sub-head t %
;). A statement shov?}ﬁg rt;l;fw?;tdll;:in g the three years ending 30th June 1888 is herewit
Bl A T O ir. A. Bondel. The
::Ift ;;zquested Gon do dumistaks (hat Jup been glgge' b{hes 1iosfofR z?niiztena.nce
I would draw your gttfnh;‘; o e ot ld?th March 1889 is
oted in para. 9 o in atatod. . : ;
:f%:-. 3124’1?;1th8 and not fox;; }“me_Z::;;s ctlrlnil:ined in para. 4 of the Consulting Engineer’s lettér,
4. With reference to the 1

y t the 40-lb. iron rails thus taken out
I f opinion that the past experience has shg;vulidﬂ;z Gowitid 8 etbabls for i b
am o

where traffic is light and does not exceed, say,
2 or 3 trains t a day each way,

the whole.
*Or # of (Intld.) W.S.S.B.

= day each way.
¥ world it b0 H ). WA,
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Average during the three years ending 80th June 1888—

Pupiie Works,

»
i

1889

91426

b 5

{

Ll -]

1896-64

Rs. 400 per mile of track per half-year including sidings.

21

778650475

521

!

7786504

10642°641

oY,
ngineer-in-Chief,

1

)
V)

W. HARVI
Acting F

(Signed)

10642641
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From the Agent and Chief Engineer, Southern Mahratta Rz’;ilway Compan_v, to the
(lonsulting Engineer for Railways, Madras, dated Dharwar, 10th December
1889, No. 2133.
I must apologize for being so long in replying to your queries in regard to
411 steel rails.
9. Those which have been longest on the road are on the Bijapur branch ; they
were laid in 1883 and have had to be renewed as follows :—

- AR T O B et Sl e
TR Lk s S el o e - R M R R e
T o .. 16| to 3lst August 1889 ... e

The rails have almost all been found brokeu or split.

3. This amounts to nearly half-a-mile of rails out of 1731 in 63 years.

4. T am of opinion that 414-1b. steel rails are too light for the engines (32-ton)
used,.and speed of trains. Not only are the rails destroyed, but the cost of mainte-
nance is either increased or the road is maintained in bad order; the comparative
ease with which a road with heavier rails is maintained is shown on the Braganza
Ghét where the West of India Portuguese Railway and this line are laid with 50-1b.
rails.
5. In considering the question of light as compared with heavy rails it should be
borne in mind that light rails affects the wear and tear of rolling stock even more than
the wear and tear of the permanent-way.

6. It is sometimes suggested that iju 18 befcter to adc.l to the number of sleepers
(say 11 instead of 9 s.l(‘.epert? to a 24-feet rail), but this WOIl.ld come to al.Jopt the
same cost (see comparative estimates attached) and would not give, in my opinion, so

good or 50 durable a road.
7. 1 have not been called upon to give my opinion on the subject before nor have

I found it necessary to make any report on the subject; it was necessary that the
1tlay on these lines should be as low as possible, and the question of using

capital o1
: ls was accepted from the outset as settled.

41-1b. rai

ENCLOSURE.
CoMPARATIVE cost of Permanent-way per 23’ 94” (8 metre) pair of rails.

wooden sleepers per pair of rails. 60-1b. rails with 9 woodén sleepers.

S R BE A B : RS. A. P

: il ... 2412 0 [ Cost of pair of rails neat 30 10 )

Cost of ?TI\:IQ;E;:;SS 2%, Mol R » 9 sleepers gow oty O )
B e Niiolatos tb L 012781 L 4 No. fish-plites’... . 0159
N b e S Ll B 5 8 No: ishbolts i i 0 1S
s W dog spikes ARl VR » 96 dog spikes S CA T el o |
e bearing plates S 20 » 18 bearing plates A M S
Total .. b5.13"6 Total ... 56 0 0

From the Chief Engineer, to the Agent, South Indian Railway, dated Tri
10th January 1890, No. C. 60.

Your No. 10216/1225 of the 16th July last.
I enclose herewith a tracing showing—
" 1stly.—The different kinds of permanent-way laid upon the various sections of
the line when originally opened for traffic.
9ndly.—The same information at the end of the year 1883, that is, about 21
years previous to the introduction of the 50-Ib. rails.
3rdly.—The same information at the end of the year 1888,

chinopoly,
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solated piece of tramway consisted of two short trains

The normal traffic on this 1
ight vehicles and engines.

a day, one each way with small ]
10. After it became part of the South Indian Railway, and heavier engines and

trains began to work over it, the result was that the 35-1b. rails went so rapidly that
it was found necessary to remove them to guzu:d against accident. For example, on
the 9th September 1887 one of these 35-1b. rails crushed in for about 10 feet of its

length owing to want of strength in the vertical web.
The foot or bottom flange of these rails was also found to yield and turn up at

the ends and edges.

They were laid on teakwood sleepers.

11. With reference to the steel 41-1b. rails, the line between Chingleput and
Conjeeveram (20 miles) was laid with them throughout when the branch was made in
1880-81. These rails have stood well, but they have not been tried by traffic nearly
so heavy as on the main line, There were 67 milfas of these rails sent out from
England, the balance after laying the Chlngpput-Con]eeyeram—length of 271 miles of
line and sidings—was used in ordinary repairs, here a rail and there a rail, as oceasion
required, and I have no record of where they are laid, a steel rail being simply sub-

stituted for an iron one when the latter was worn out. f,
Of the 41-1b. steel rails removed from the line by the substitution for the 50-Ib.

ones, most are in good order after having been in the road for about 5 years.
me for the substitution of the 50-lb. rail was

12. In every case the programi
thought and laid out beforehand with the greatest care and endeavour to avoid all

unnecessary expenditure. ]
_13. Sleepers.—The 40-1b. rails are laid on ::x'eosofed pine sleepers which rapidly
decaved, and although there are about 147,482 equal to .83 miles of used sleepers
reported in stock available for renewals, many of these sleepers are much eracked, cut
into by the rail-foot and pierced with old :S[)lke holes and are deteriorating while in
stock almost as much as'those laid in the line. I do not think we can safely estimate
the average life of the creosoted sleepers 11 stock and in the line at more than 2 years.
It is even doubtful if this average life will be attained, for when sleepers have been
in use in the line they get cut into by the flat foot of the rails and pierced by the

spikes in such a manner 25 to render them not very fit for renewals.
" long, so that there is but little space for shifting the

They are only from 6" to 6’ 0" lo
rails into fresh places where the original ones become damaged or worn.

14. The time has come therefore when we must elect whether to hold to the

40-Ib. or to the 50-1b. rail for future r_enewals, for it would be manifestly unwise to

" purchase new sleepers (hard wood or 1}'0n) to lay under a }'apldly-weari{lg-out rail
which the new sleepers would long outlive to become useless if renewals with a 40-1b.
rail were not continued, while if we do not pursue this course and do not continue to
renew with 50-1b. permanent-way, we shall before long arrive at a stage where the
rails at present in stock will have outlived the stock of sleepers aveilable for main-
tenance. Under the circumstances and with a line possessing the considerable and
steadily increasing traffic of the South Indian Railway, it would surely be unwise
not to take the opportunity of replacing the lighter by a heavier and more durable rail.
15. Up to 31st December 1889 there have been laid into the main line 212 miles

of 50-1b. bull-headed steel rails, and deducting this from the length (445 miles) of
main line laid with 40-1b. rails between Madras and Tuticorin, there remains 233
miles of 40-1b. permanent-way for w_hlch §O-Ib- rails have to be gubstituted. 1t would
therefore, in my opinion, under existing circumstances be well within the requirements
of the case to continue to relay with 50-1b. rails at the rate of 50 miles per annum.
1f this is not done we shall probably have to purchase a large number of hard-wood
sleepers (teak or pingadu) wherewith to maintain the line in safety as the creosoted
pine ones decay. It will soon be seen whether I have over or under estimated the life
of the 40-1b. permanent-way still in the line ; if overestimated, 50 miles of 50-1b. road
or annum will not suffice for the upkeep of the line, if underestimated, the relaying

d for a time.

can be diminished or stoppe
16. Referring to Sir A. Rendel’s remarks on the estimated value at which rails

returned to stock are credited, my experience is that in this as in most cases of
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The normal traffic on this isolated piece of tramway consisted of two short trains

a day, one each way with small light vehicles and engines.

10. After it became part of the South Indian Railway, and heavier engines ¢
i_;rains began to work over it, the result was that the 35-1b. ’rails went 80 rapbiiﬁ;st(;,l}i
it was found necessary to remove them to guard against accident. For example (;n
the 9th September 1887 one of these 85-1b. rails crushed in for about 10 feet of its

length owing to want of strength in the vertical web.
The foot or bottom flange of these rails was also found to yield and turn up at

the ends and edges.

They were laid on teakwood sleepers.

11. With reference to the steel 41-1b. rails, the line between Chingleput and
Conjeeveram (20 miles) was laid with them throughout when the branch w{;s made in
1880-81. These rails have stood well, but they have not been tried by traffic nearly
so heavy as on the main line. There were 67 miles of these rails sent out from
England, the balance after laying the Chingleput-Conjeeveram—Ilength of 273 miles of
line and sidings—was used in ordinary repairs, here a rail and there a rail, SR Comion
required, and I have 10 record of where they are laid, a steel rail being simply sub-

stituted for an iron one when the latter was worn out.
OFf the 41-1b, stecl rails removed from the line by the substitution for the 50-lb.

ones, most are in good order after having been in the road for about 5 years.
12. In every case the programme for the substitution of the 50-lb. rail was

thought and laid out beforehand with the greatest care and endeavour to avoid all

unnecessary expenditure.

B SZeepers.——The 40-1b. rails are laid on creosoted pine sleepers which rapidly

decayed, and although there are about 147,482 equal to 83 miles of used sleepers

reported in stock available for renewals, many of these sleepers are muclh cracked, cut
od with old spike holes and are deteriorating Wil i

into by the rail-foot and pierced W .
laid in the line. I do not think we can safely estimate

stock almost as much as'those
rs in stock and in the line at more than 2 years

the average life of the creosoted sleo'pe . .
1t is even doubtful if this average life will be attained, for when sleepers have been

in use in the line they get cut into by the flat foot of the rails and pierced by the

spikes in guch a manner as to render them not very fit for renewals.

They are only from 6 to 6’ 6” long, so that there is but little space for shifting the

rails into fresh places where the original ones become damaged or worn.
14. The time has come therefore when we must eleet whether to hold to the
1 for future renewals, for it would be manifestly unwise to
purchase new sleepers (hard wood or iron) to lay under a rapidly-wearing-out rail
which the new sleepers would long outlive to become useless if renewals with a 40-1b
rail were not continued, while if we do not pursue this course and do not continue to
renew with 50-1b. permanent-way, we shall before long arrive at a stage where the
11 have outlived the stock of sleepers available for main-

rails at present in stock wi
tenance. Under the circumstances and with a line possessing the considerable

A ¥ % it and
traffic of the South Indian Railway, 1t c;Vould surely be unwi‘;e

steadily increasing : 1 .
not to take the opportunity of replacing the lighter by a heavier and more durable rail.

15. Up to 31st D
of 50-lb. bull-headed

ecember. 1889 there have been laid into the main lin i
steel r&}lls, and deducting this from the length (449521}31::)%;
main line laid with 40-1b. rails between Madras and Tuticorin, there remains 233
miles of 40-1b. permanent-way for. w_hich _50-1b'. rails have to be substituted. It woulél
therefore, in my opinion, under existing circumstances be well within the requirements
of the case to continue to relay with 50-1b. rails at the rate of 50 miles per annum
If this is not done we shall probably have to purchase a large number of hard-wooci
sleepers (teak or pingadu) wherewith to maintain the line in safety as the creosoted
ine ones decay. 1t will soon be seen whether I have over or under estimated the life
of the 40-1b, permanent-way still in the line ; if overestimated, 50 miles of 50-1b. road
or anpum will not suffice for the upkeep of the line, if underestimated, the re];zy'mo
=)

can be diminished or stopped for a time.
16. Referring to Sir A. Rendel’s remarks on the estimated value at which rails

returned to stock are credited, my experience is that in this as in most cases of
- A
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returned stores the materials are liable to b < %
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SOUTH INDIAN RAILWAY.
ENGINEER DEPARTMENT.
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C.
SOUTH INDIAN RAILWAY.
SraTemENT showing the Number and Mileage of Trains run during the year 1889.
_—_____,_—_’// N et
AVERAGE PER DAY,
Mileage | N umber Average
) of of Mileage. | Number mileage
Section. SN beRind: of Mileage. | P train
| trains. per day.
- Special 343 2,618 49,875} 717 136-64 19-05
Madras-Chingleput . { Ordinary .. b3 i i 11:00 30800 28-00
Special 923 | 1,381 | 82,354 3-67 | 228-37 62-22
Chingleput-Cuddalore 0ld Town .- { Ordinary 3 o 800 556-50 e
Special .. 121} | 1,108 | 74,452} 3:03 | 20398 6752
Caddalore-Trichinopoly <=~ +* | Ordinary .. | - s i A I AR
Special . .. 96 1,143 96,1573 313 26344 84-16
Trichinopoly-Madura o {Otdiﬂal'y . . o o 6-00 576-00 96-00
3 Special 99 1,230 106,701} 3-37 292-33 86-74
Madura-Tuticorin . { Ordinary e e 4:00 396-00 9900
Special 39 405 8,899 110 2438 2217
Ark6nam Branch v { QOrdinary =, ‘ 400 121-80 3o~~)_‘:',
Special .. 24} 611 14,630% 168 4008 23-85
Pondicherry Branch .. i {Ordmary o o o i 4-00 97-00 2425
{ Special 48 384 14,5423 1:05 39-84 37-9
. e % 2 y 94
Negapatam Branch . | Ordinary X AT 8-00 384-00 4800
Special 87% 1,905 43,699} 5-21 119-72 i
. .. . 3 §>s - 9 2 292-98
Erode Branch . {Urdmary i ! 8:00 35900 44-87
Y Special 18% 95 1,734 e R e
g s elly Branch % - : 1 o 26 475 1826
innevelly Ordinary : . . 800 14600 1825 |

TRICHINOPOLY,
99nd February 1890.

- —————

Eztract from

P ermanent-way.—The permanent-

yards are generally

many years bgen heavy in connectio

wearing out rapidly, ki
_1b. bull-head rail with deep fish-plates on cast-iron pots.
Madras, Chingleput, Tanjore and Negapatam ; but as the work

way, consisting of 50

(Signed)

Nore.—During no portion of the year were the Harbour stone trains working to the full extent—1,200 tons per day
.

W. 8. BETTS,

Agent.

Inspection Report of the South Indian Railicay Jor hali-year ended 31st December 1885.

) way is in good running order throughout, and the station
well m' intained. Between Madras and Palldvaram, where the traffic has for
n with the Madras Harbour, the rails and sleepers are
and this length should be laid, as soon as possible, with the new permanent-

A commencement

has been made in laying this at ,
s slow, only four or five rail-lengths being donein a day

has to be done between trains, progress 1
on each face. Special arrangemen
and Palldvaram, and I un

.

ts should be made for expediting the work between Mad
derstand that the Chief Engineer concurs 1gn this view. S

Exlract from Inspection Report of the South Indian Railway for half-year ended 30th June 1886.

[This inspection was made between 12th and 22nd July 1886.]

Permanent-way.—The permatent-way shows signs of deterioration. Between Madras and

Chingleput
good order as on :
sleepers, but greater progress 1s
The works generally show signs
last eighteen months much
that strict attentien to detail
Unless renewals are pushed more vigorously now,
in this direction will be very se

iron rails is 474 miles, of whi

extra work has been thrown upon all grades,
s which is necessary to insure a line being kept up to a high standard.
a time will arrive when the powers of the staff
severely taxed. The total length of line originally laid with 40-1b

ch about 34 miles have been renewed with steel rails of the sanu;

this is very marked, and on other sections the line is mnot, in m inion, i

the last inspection. Renewals are being made with the new go?ﬁl?ﬁfs ;1:13;:1;1:

necessary to enable the line to be kept in good running order.
of insufficient personal inspection by Engineers. During the

and this has prevented
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: 18 B¥erage age of iron yajls nov ¢ %3 miles, 80 that, 57 miles ;
s o b e v o o e 1 01 e
poly, which have heen dowper2a.§1 i © Wooden sleepers beai;ae o N vals therefore cannot be
% P o Gies th()ug‘ﬁ wit}{e&:’ ll:mst soon be Tenewed, alide:ﬁeNegapatam and Trichino-
lighter ones. eavy section (68 1b.) they will 1:;)1%8 on this length have
: 80 so rapidly g5 the
Kaxtract from Inspection Eeport of the South Indian Raﬂway for b

0" half-yeqy ended
nsiderin th

2. Permanent-way.—The Permanent-way, o
o
0d myugh of the (l:ﬁl&vgorenew

generally in good order. The new 5().
could be made, Portions of it, howevelb' ik

30¢h June 1887.

als in :
T, b : i 0 progress, is
branch, fell short of the standard attained :E:Z:ﬁervelkmv di ang Shiyéi? -road is as good as it
3. Considerable inconvenience and some extr, » and shoy]q Tece; and the Pondicherry

e . Ve 8 cml t » i

of the 50-Ib. material being sent out, & cost to the Pécial attention,

and therefore arranged forg out here.m thes(}ape Instead of b;ntllll’:’g has been caygeq by some

material removed from the Madsas eng to the linzeliln Iﬁlcessary &6 133 anal ag wag anticipated
e 2

i ! ; t A
there, and the programme for the distribution of the 50?11§hb0urh0:da§f°ﬁnt to send 40.1p.

embodied in a printed manual issued by the Oh: ¢ v ura for re ]
been upset. : ¥ 1o Chief Engxueer. for thzyﬁ::r effuuy thought oﬁeﬁfi
4. The condition of the 40.]} of the dj

! : strict staff, has
justif)f the forecast of the Chief E;O?ge:nd the heavy Tenews]g
gineer as to th . call

material that would be necessary to maintain the i, ‘?f Neinering o, « e(zl for continue to
; : ©fort : 3d permanent.-

| €W Years, waYy

Submitted to Government wi
1889, " h reference to ¢,

4 et o ) . » No. 756 R., dateq 6th July

from the Rajputana-Malwa Rail 08t favorah]q verdiot '

of this rail, by a heavier rail,w?g :Z};liz: tﬂ(lle traffio, celgnt?.i?-lb. rail is received

ne e no e ol

i oheding Ton frkue el o Hlee Y, the Chiof Jnsgillfl):ee:'hgfrt?ls i

) g 10 . h wa ily - ! : : at 1i

communication applies to the 4] }-fﬁ.ﬂéei{lr:‘s:?mﬂte whi}(';h Ial]:r Bissett at anyltnlfil?;
3. If this be accepted it A from 4 demi-official

: oo » 1t appears ¢
Railway justifies a 50-lb.. rail everywhzgshet cduring 1889
branches and on the main line betw EXcept gn th on the Soyth Indian

traffic has already reached seven tminsesn Madura and Tst?!‘kénam and Pondiche
e

4 ail : cori
‘4. There is, as the returns shoy, 5 q{ ANd Wil] peptys : il:l;:here’ however, the
Madras and the South Indiap 'Railway’s a‘n(‘i&@y e¥elopmeq ease,
) in i

2-pie fare on the latter ig small Y opin of traffic both

reduced fare and bgtter train servigg_mp'ﬁfg fo the Pgss(la;l;:l}.l B Assenger t'ra?ﬁv: l;nﬂtl}(:

some of them a weight of 9 tons o the axle South ndiay Railtra € Plssible with a

has been quite recently increased to 95 milesasﬁ;ih € Speeq fop ;i d gines have now
. 0 Xe d

‘eventually the main line should be 1a: y e ¢
this T would follow the present pfolg?:milgo?hw Witiagl.‘gf) Olléml 8oods trains
o

only £0o many 50-1b, rails ag are e . the Chi .0, rail, gnd.: i
the rest of the line to a standarq ofs'} Zﬁ:ltal ;0 ({’ro\'ide seef,ndx_l]% i3 y,ingde::clzhd;lei%
5. When the main line shall by Y and yq More, And rajlg for renewal of

g » . Ve been 1

question may arise whether the 471, o 3 thygy )

1t is neither necessary nor desirable':t(])bééz?g will Suf'ﬁcghg:1 t with the 50-1b, rail. the
6. Bimilarly I see no neces © this poj

. ra tMe 5 3
I sity at mt at 1, or the branches,
supply of timber sleepers wil] beynecg:siemf to decidq ; ep GSent.;_‘ :
rail and sleeper may be worked Y In ordey 4 Question p,
bt 3 I out. The acis; 0t the fi)) I ether a fresh
second-hand sleepers and rails made available fy, 100 wil] Ges ife of every light
the 50-Ib, road, for renewals, ang upon the o time tI?end on the gotyal ]ifg :
when the decision is called for, : € Price of ;.* M€ by S

£ iron gq} 0 rePlacement wi
; at nt’ with
7. With reference to para, 3 of Go'vemnen ’ Iflay. appen to rule

889—th : . ¢ ;
¥8Re 19RR-Ee Ryt wstimate of 60 xilng per annu(fl :\[W" dia Jotter v, 86 R.T.. 17¢th
T,

bas
Sed op the assumption of

4
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based on the
: to have been
gecond estim d l:md that no rex_lewallls ct?;ig
regular progress in renewal; = by the B?;d on the assumption there
ar

- ent ou ] lar
know,ledge that no rails h_ad bt%e: esurrent hqlf'Y‘(’i lf to maintain the estimated regu
therefore e effected during be doubled 1B orde :

that the renewals would have to

progress. . AR i
i Works A
__ Public or e
Orper—dated 13th March 1890, No- i ¢ of India with reference to its letter

e
Ordered to be forwarded to the Gov

upe 1857 : 90.
o ¢ gy tell No. 356 B., dated 13th March 1890.)
(Here en £

Extract.) :
i J. SMITH, Colonel, R.E,,

C
igned : . to Govt., P.W.D.
e : . GE o e Rail:vay Branch,

To the Consulting Engineer for Railways. -

o

h 1890, No. 356 R., Public Works.

nsnusm-——dated 13th Mare

Expo Forwarded.

(By Order.)

igned C. J. SMITH, Colonel, R.E,,
o Joint Secy. to Govt., P.W.D,,
Railway Branch.

Exd. J_ MOSGS-
Spare Copies
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Substitution of the 50~lb. for
41:-1b. rails on the South
Indian Railway

Forwarding report of the Consulting
Engineer for Railways on the subject of the
— and on sleepers,
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