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INSPECTION REPORT OF THE NILGIRI RAILWAY.

The inspection was made by me, in company with the Engineer—in-Cilief and the
officers in charge of the different divisions on the 1st and 2nd June 1896.

2. Owing to want of adequate supply of funds, the amount of work done during
the last two years has been but small. = Up to February 1894 money had been supplied
fairly freely, but about that date the contractor (the late Mr. R. Woolley) failed, and
in May 1894 his affairs were taken over by the Official Liquidator, who was only able
to allow about F's. 20,000 per month, with which to keep the staff together and carry
on such works as appeared most important. With the aid of this small amount, most
of the more important bridges have been founded, and the tunncl headings got through;
and the staff appear to have utilized their enforced leisure to very good purpose by
carsying out small improvements in location at different places, and attending to various
other details which would probably have had to have been overlooked if work had
been pushed continuously at high pressure. The fact that most of the banks and many
of the worst cuttings have been exposed to the rains of three seasons, will make the
maintenance all the easier when the line comes to be opened.

3. Now, however, funds are once more available. A new company, with a capital
of £250,000, has been formed in London with Mr. Horace Bell as Consulting Engi-
neer; it has purchased the old undertaking for £88,000, paid in the form of shares
in the new company, and issued debentures for the balance of the capital required
to complete the line to Coonmoor. Work was therefore recommenced in April 1896,
and is now being pushed with energy. '

4. As the work prior to liquidation was done by a contractor, it is impossible to
say exactly what has been spent ; but it is probable that the cost of the work done up
to 31st March 1894 was about 18 lakhs of rupees. During the following two years
the outlay incurred on works was about 4 lakhs, of which about half was expended
on actual construction, and the balance may be taken as due to the fact that the
works were almost at a standstill. The balance of work still to be completed on the
81st March 1896 is estimated at Rs. 13,589,456, exclusive of legal and agency charges,

* Directors’ fees, &e. The details are as follows :—

N;)‘g:" Main head of accounta. Sub-head, s’fz%t-t;‘le:gs. Totala.
B8, ES.
I { Preliminary expenses . . recenens . . .
II |Land ve . . . "eienee . . .. e
1, Earthwork . ve . 2,19,776
ITI | Formation,, o . { 2. Tunnels .. - . . . 53,710
3. Retaining walls ,, * . 49,000
S 3,22,488
1. Major bridges . . o 49,538
IV { Bridgework v e { 2. Minor bridges . . 49,200
{ 3. Viaducts . . . 1,561,684
2,50,422
V | Fenoing, &e. . . . teresans ‘ . 2,500
VI | Electric telegraph .. v |\ Ballost serrsene 505 .
. ballag . e X ..
VII | Ballast and permanent-way .. { 2.1 Permanent-way .. . . 1,63:800
_ 2,05,395
1. Sta.tio:; and offices . . 28,159
. < hnlldi 2 ‘Workshops . . . 2,000
VIII | Stations and buildings e { 3. Staft quslr)terff . .. . 4:500
4. Station machinery . . 20,700
e — 55,399
IX Plant . e ) .s seer e o 5,000
X Ferrias,&c. ve “e .o N *tssesns . .s .o
XI | Rolling stock . o . P . .o 60,000
XII | Qeneral charges .. . o i P TN .. 1,18,800
English Expenditure ., e 8,79,454
Grand Total .. | 13,89,456
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T berin
‘ Tunnel No. 1 (old numbering—XNo. IX by the new numbering),
' Clain 175.—Tunnel No.
5. Dealing with the five geet
venience, divided in the lagt Inspection Report, viz,,— > for the eake of con-

f which the upper half has been widened out, and is
308 feet long, of W
I. Coonoor to Runnymeds

unnymede to Hillgroye

Y
W,

I hal A : 1 has given
1 d. The lower half is being lined. This tunne 8
sound. A6 OWC . . -
apparintustr)le and required tlmbermtghe public road is nearly ready for the ¢
3 mileg i length CIS()'?;OZO—The overbridge to carry ' 1 ' flicient g
. . hai . : . ; su e
III. Hillgrove to Adderley - g » » . roadway. 9 (new No. VIII), .206 feet.long ’bOItl ghe ook in i
. - IV. Adderley to Kullar . 3 ” » Chain 221.—Tunnel No. has been provided in the estimate, . that it ought ;
V. Kullar to Méttupslaiyam e L4 : ” lining for the two P(frt:l; o:t is so shaken and full of * backs ”,
*  the following was the general state of thq works at the beginnin o of June :’ the part already widen
(=] o m—
SECTION I.—CooNooR o RUNNYMEDR

. d b
f-lined at least, with a flying arch. Further in may prove sounder,
to be balf-lined & )
Crarx 0 70 150,

6. This section wag near

0 m 4 . ] ‘
P) ou but it iS doubtful.

i ]: eompleted iIl 189 t

ready for 21 miles out of 3 13] o

I 1
6.—The half tunnel along the Benhope Cliff is practically
Chain 229 fo 236.—

i i k.

tisfactory piece of wor . arv.

finished, and apptleall\;sot% IESI:'WS?\TO. VII)’IE?) ; ee:, llggg: tg'z&gmﬁzguz?eri)cg
. : poars ;
5 and most of thg n};: fOI‘mafclon and ballagg wag are Lo Clain 323:%2?1& No. 4 (new No. VD), eet long ;
works still remain :— S0nry is built, he following Chain .
Chain 47.—Thero i 5 high revetment wayy which
8ix buttresses have al

0. v
1].. i .‘ irab
t : e 0

3
frenctl, sound rock. —
- Strengthen ; LEY. 3
the centre part, g LBIRECr-in.Chiof e decided TION IIL.—HILLGROVE TO ADDER )
anxiety. Care shoylq be taken ot tg interf Wil Probahly Prevent fyrther SEC x 305 To 490, ?g
Chain 70.—.‘An.ug1}.7 slip hag ocoyrreq which m:re l\lh’ltil 1t:he Weep-hole drainage. . CHaI is fairly well advanced, though only ;Eou: i
up the h111-s1de, 0 which cage 3t Will interfape Withoth: 8 Oﬁ)ﬁd 2 long way 8. This is a very heavy section, btlllnz i)allast walls. Although nonei1 of the - fﬁe i
slip, however, 8eems only g large pocket of bad stuff. winr  Publie roag, The R iles is yet ready for t of them are founded, an many Sk
roum below it and on cach side, and it i Probaﬁlmth atn iy cally sound § mile ont of % f{é;c‘lay forythe girders, yet m?asxtremely numerous and heavy, Tgerﬁ |
o € that if ; ; e ‘no e - SN P nd a LY
:gdbirzlﬁ}ﬁ;zﬁct}lltoxfn}]}egy revetme;lt Wall, well be d andléxs-ctﬁ):dbiz kﬁﬁt b;*;lsg (:Il': rSVgll up.: The rock (;lutttli?z;: iﬁpossible- to specify them individually, a %
length of out, ay d’eover §V oulgdl?e 1(112 si:a Iﬂleer trouble, If thig fails, a Ehort’ Ere 80 many impltln‘%t‘ll: Z}Vl(:,ﬂ;:l{oging require SPiela'l 2]1 (;t:c;s:f—et ; the centre pier, which |
04 . L . ; we . eet ; the pier
Gllg:u%t 01"r toe;:;iiiﬁ(gs:éasll ltp h:re, bt docs 10t look likely ¢ ive furth e gOlflgﬁ;’; 370.’—Bur1iyar bridge, 1 X S,g}f:eE;l_gineer-in-Chl’ef is considering the |
Chain 98 1o 102.—1 8 cuttin Iﬁalme &1 6176 further is 45 feet high, is cm‘nplete- taining wall for the land spans. 2d rock {
slips. As explained ip ¢y, Bt e Olemmore b ®L nearly g1 d expediency of substituting a reNO IV), 283 feetlong, mostly in sou short’; ;
posed of boulders anq cla ] astélreport, the hi) ~side ahg he cgttine oD by vt Clzaz'}z) 392.—Tunnel No. 6 (new d will need to be lined, and 'therfe 151 :r ot )
the whole is ful] of 8 J Testing Onahlghly nclineq stratqm fg oo but the lower end is soft aﬂh middle, which will require fur
stability of the Wholeprmgs' Lhe tomoval ‘of the toe ndo sy 2ud : length of doubtful stuff near the boen built
weight relieved 1} eﬂ?cat?s, aéld_unless the toe cap e restorzggered e sidgration- : roposed here, and the lower part ha% e:,nﬁood
he Engineer-in-Chjet is a: . Gr_amage, Constang trouble p, e and the Chain 400.—A revetment Wag Pr-oc%ncrete, when it was vsfreckeddty - o the v{
the bottt’om, which ¢oylq sel;a?l: gﬂfo pulld a breastWall, 7 feete}trlll)f(i:edé and flushed up with bo&ll ill;in facework and the backing, and du; 0 e ;
eventually prove unavoidab]ev S _ef 8ide of g cut ap Cover shou] ; thg The water got between h 2 boulder concrete cannot be depenfe uchP work }
fair chance of being Succesgfy] - b‘ﬁ‘c» U well hedgeq and drajppq stand a " former over, showing tha of weep-holes near the bottom ob Silt A !i
soil should first b earefunyu d’railxlledl {;Voue Tecommeng ¢, tthe’ satlfraieg - water-tight, and ﬂtl:atth: E’;’I‘)’V A 28-feet bridge is now being bu )
filled up with looge gtops, . - P grips beipg in i : cessary as a ' . i |
when bﬁilt, and theyolizgtt}ﬁgsfai?(c’)iltdt 18charge freely tim\ll]ghutlhg ::,:ﬁ 4 151::;8 19, threo spans of 60 fect. DBoth plersi, one of which t
interciapt the pegcolation right dowp o Otﬁzl irlakee, a1(11d be deep enough to Ckgm 406'—Viad1‘11'0thN§1:e built to within 20 feet oi ﬁ;ll]‘;llell‘ sliei’ej'us t above this N
directly as Possible, 1f o ; ock, and t, lead it . 58 feet high, boulders on the hill-si hat
Possible tg g], the Ii 10 out a4 will be is a cluster of huge boul think, however, tha
be done, W the line Outward, thig sho ! - There i8 a clu tening. I do not )
- uld Chain 410.—T ks somewhat threatening aid not to have moved
Chain 103 1o 104.—Thig cuttine § - ing, which looks & The boulders are sai
8 18 of the gop, cutting, t is necessary.
the last ; and yp] © Dature, buyg, poy treatmen
e i i, B e oo o (s No I, 11 ft lone, Tho apper bt o
Chain 135.—Runn d 5 T over at onee, _ LY e —Tunnel No. nd it should, I think, ’
le)O—feet girder, );)1;1: : é)(;;g i;v‘ivr?gs -:l?er;? 1%1{ intended ¢, 1, a single Ck:;?s 111: t‘fu‘ough rock much;;‘atzﬁzi%}f still rather doubtful, but the 25 feet at
proposed to put in ty, 8pans of 6 foet, wig), e river ¢ Dnel, ¢ ;4 now lower half is a little sounder, be lined. s
is mi o - tainly be . The rock here seem
them.  This might we)) be designed g4 4 eontinu?liz gi(r)dfeiet AR between the iogz;er I')Ia)xi;aie?%s: cg?new No- g;’, f2a15ef1%%gllgz%vanced to enable oﬁle {g
—_ * ; — cyo. ig har r shou
SECTION Ir. (?UNNYMEDE To0 HILgp, vz Oh:;’:ln a, but the X;iﬁlrg% 2::1;1:.13 the upper end and 38 feet at the lowe
. ' h to -
o HAIY 150 70 305, udge as ye LEY TO KULLAR.
7. This section is also well advaneed; the foundyy : e lined. SECTION IV.—ADDER
for 11 miles out of three; the loyver portion of thislzléitgnd ballagt walls aypq built ,
cuttings, retaining walls anq bridgeg, besides the follow¥°n Includeg
special remarks : — 1n

Ohain 171.—This deep ettiy, will .
necessitate the remova] of Nuﬁehappaii%; r P

ire glg
8 chatty &

Craix 490 To 650.
all for .

it is, with the
i d the upper end of it 18, wi
i Ly heavy section, %L ine. This is due to the
7 i o soction I eXttrﬁ;n;{)St oy gty z%e B;:)?ies being able to live
lower end of sectlﬁ_n Ig’ﬁon of the ghit, which prevents the
i this p
unhealthiness of
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. -on the work, and theﬁ ct()lnsequgn:cly lose much time in going backwards and forwards, f 14. Retaining walls.—About 20 revetment walls have been already built, ax}ﬁ .
, he lower part is well advanced ; the rails have beem laid up to chain 614, s 3 i d, most of which are in progress. These wi :
‘ i : s L,y to 31 ' about 25 more remain to be completed, m :
) ‘ chains above the foot of the rack at Kullar. Here also the tmportant works are too ! nerally be of dry stone to 12 to 15 feet below formation level, the portion below that
)’_ numerous to particularize, but the following points deserve notice ;— lgeevel bei}; g set in lime mortar. But a few walls, in special positions, will be pucca
; Charn 506.—Tunnel No1 9 (new No. 1), 63 fest long, through sound rock throughout. The usual batter is 1 in 3 on the face with vertical back, but a few of
4 . Chain 567.—XKullar bridge, 3 % 60, with 12 arches of 12 feet each . . 1 built to 1 in 4
! ‘ viaduct is well advanced. and shonld b - each. This fine the earlier walls were o1lin4,
{ é ads : 6 and should be ready by the time the rails reach j¢ ‘ ' .
f Chain 608.—Viaduct No. 2, one span of 60 feet ; the girders are ip lace d 15. Minor bridges.—About 60 minor bridges and culverts have already been
{ . being made ready foE the rails. place an _ * built, and about 64 more (including 35 pipe drains) remain to be completed ; many of
. Chain 6t2]§).f—V1aduct No. 1, two spans 40-feet girders in Place, and rails lajq these have been started and are in hand. The type usually adopted is rail opemng;
v over them. , of sizes varying from 2 feet, spanned by onerail, to six feet, where three rails are lai
¢ | SECTION V.~KULLAR TO METTUPALATYA ) on each side.
; Crarx 650 10 925, ' ; 18. Major bridges and viaducts.—There atl'lg ilght n{g]or Endge_s stf;lzﬁggwxs:;
«\ , : . . ~ . . : - uire any
: . _ . N B ways, besides twenty viaducts over ravines which would not req
. [ , ‘ 10. This section is practically completed, except the transhipp; Y5 : i y v i 1d be obtained economically. Most of these are
! d sidings in the Méttupsl : . OSIpping arrangem than a minor bridge, if filling cou ecor \
. ' and sidings in the Méttupdlaiyam station yard, which ¢ o ©. algements ) i : n each is given below :—
, X . N yam ’ annot be taken in hapg well advanced ; particulars of the progress o g1
_ .; without congnderably.mconvemenemg the public who go to ang from Qot and yet ’
_ [ tongﬁxs. (Tll‘hls work is therefore in abeyance till the Nil giri Railway a;:limuﬁd in .
) ; further advanced, and the date of completion approaches. generally jg | List of Major Bridges and Viaducls. o
3 4
‘ t GENERAL.
11. Earthwork.—The quantity of earth * i
y work ah‘eady done i l @l N ‘ Height
. ! . . 18 over 9 ‘ Serial No. ) £ high.
'; cubic feet, and the amount remaining to be done at the beginning of 0,000,000 — | Chain- | Name(if | Numbersndsizeof | o' %" Progross and remarks.
; approximately as follows ;— 8 of June vag Major | Via. | ®E°- any). spaus. or abut~ '
, k . bridge. | dact. ment.
‘ Section I ... . C. FT. s
” I%% e vee . o - e ven ey 300,000 PRET. % 241 a
“ves eu " . .o 900.0 . . . 46 | Abutments complete, piers 25 t. an
DIV e e T 500’080' L OO 05 | Kartairy .. |3 of 60 ft, 2 o2 281 11 ft. built, respectively. '
: i ’ Tt e o000 3 120 | Holioul lof404t. .. ««| 29 | Both abatments nearly complete.
i ' =+ 900,000 3 - 136 |Runnymede. |2 of 60 ft., 1 of;40 ft. ..| 20 (A)‘l)mtr;lents nearly finished, one pier 13 ft,
. . °* s S ' o 30 ote. .
e Total ... 460000 2 - Yol s | dag |Coeneor e freb8Ofe .l L | Abatments 30 f. and 16 f. built.
Y ' " o000 i 8 223 | Borhope ,: [1of28ft. . ..| 28 [Southabutment 6 ft. high.
1 3 . : - ——— 1A - . 98 ft. e 14 Abutments complete.
, § This, however, consists almost entirely of rockwork 1 R ” Tofdore 20 | 70 | Abutments 28 . and 10 f. done.
i consequently be very expensive to . » ostly hard gp . . . ..{ 80 | About 8 ft. built, both abutments,
‘ k-having b d eXecute, and will tako a consid. el.Ss, and will .. 1 3¢ . ; “fm(s':) 4f(t’ fi'a;c'ho- 10 35 | Piers and abutments about 6 ft. highs
1 easy work having been done already, Iderable time, a]] the o] e | o ek .-| 28 | Exoavution of founds in progross.
1 . . ‘8 - o " 2of Ve 45 Centre pier complete.
Q 12. Tho question. of slopos is ' iffenlt o 1 o] | g (et feso i admen ) g2 | Gt e ol
! + number of cuttings with steep slopes ut it is noticeq that JONN R TIN ItY o |soteoss. .. 1] &8 |Piers304t. and 32 ft. done, abutments in
‘ 8o gained is the best guide £ ave stood three mopg, at a large o * : Frogress.
B thegsa o side. 1s to b gdlu e Otr dthe rest. Excessive slopin o i’ and the eXperience 1| a2 . sof20ft. .. .| 28 ﬁl;))u:g f. high.
; € deprecated : it ; w1 lowr . ** b e 4 v ee o2 u . done. i
¢ . ' § ome so"ls stand b It)t e_ y i not Only COStly bu%, 1 th a View to belng on i :g :gﬁ . gzi %?) fftt_ e e 63 Concrete in founds of centre pier.
' or s 2 til t'n fet }elzr With a gteep slope thap "}, da 80 of doubtfy] efficacy . w1 - otfof. .. [ 5| Bonig T s ot
' exposed to the action o e ; ) o ,. -] 28 | Both abutmen . high.
. Pt ed fo the action ¢ weather.  No fixed ryle can { 10.“h0n a large area jo R o [aoeom 0 | 38 | Aboutomortnird done.
must be treated on 1ts merits in the light of eXperience e laid dowp ; each cutting . 11 = Lof 60ft, 4of 204 .| 60 | About i3 t. &o?:.
! ot 1 3i Turlzlnels;i—-There are nine tuppels on the line o ° . . 2 23; " H 2{ i f*:' Cof 17} 8. .- fg Af;:n?en:ltnoarl;' complete, piers abont 26 It
{ eet 1n len and aggreratin y Varyine in i o . ? done. .
! ard the fo%fowing t;ﬁle Oshowgs lt,li;[ 8 fect altogether. - A51’1 ':he }lligggofmm 62}1t0 308 . 7 965 |Kullsr .. |30l 602, 12archon 13 8y 48 Fiom St fest. foct bully sbutments 16 ft. '
‘ o . progress of widan: g8 are thrg * and 30 feo . retaini :
culars of the hnlng required have beenilready “ilgenmg out, &c', on each, and gil}’ ‘ . 3 685 o 1ofeoft. .. ol 26 Al;:ltirll:?nte complete ; retaining wall being
‘ : , given above s parti- > Do .| 20 | Nearly complete, girders across.
——— ] . 2 608 oo y °e 3 Complete, ruils laid over girder,
e . - { : 1 820 .. 2 of 40 ft. . o 2 p ete, A g
: Berial number. . Length estimate, 4 for. ‘8 . 878 |Bawani ..|20f100ft.,20f60f. ..] 42 | Completeand in use.
' Chau‘age' ——|. 8 Prpbah]e ]eng‘h of ‘
oud. New. Total. | Ling, tate of progregs, ning required.
o g ———
X Three-~ [ ' . . .
e 1 X 176 |« 308 123 | Widons quarter, |  Half. 17. Level crossings.—There are only two important level crossings for cart-roads,
. ol e | g built ;’ﬁ‘:{’fr i‘:&e’ 30d 39 foet lining viz., one at the top of the rack near Coonoor station, and the other half-way between
; 3. VI ml | 2 R:ingeeﬁ;g balt done, no lining v o4, i 160 . Kullar and Méttupilaiyam ; the latter is already provided with gates clearhof the line,
N : : : o logg )t ;DB begua, ng Jipgy v built. 25 * ; ing across the railway. Most of the planters’
! 8 A s [ ) D S required ., | 80 but the former should bave gates leosmg . I Y £ od el th ¢
A 313 283 "%5 | Widemil®, e o I - bridle-paths are taken acrobs the line by light bridges made of old rails, but a few ,
z 7| -nx A 151 s0 |wiotbegun Y finished, lining poy | o . will have to cross on the level. As it is not proposed to provide these with gates, a )
' .- . . . . B en o . . . : 3 4
! 8 I 85 | 975 w0 |t be"éﬁn'“’“ﬂy finished, Tining npt % 25 conspicuous notice board, ¢ Beware of the train ”2 shoulq be put up as in America, and
| 9 1 505 62} éﬁg;:xﬁmﬁiﬁgj dgn":‘mamn;} 100 . an automatic contrivance for sounding the engine whistle might be devised with
. ideni Tend
1 enmg half done’ no linibg require.d' 80 . advantageo
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- 18. Ballastz'n:q.-This t
laid wherever the format" gether with. its accom anyi
below, gives a fair idea oflrt)ﬁ 18 Teady to receive it, EHdJ?II:g pellast wal

Is, has b
© Progress of formatjoy also .: ‘amount ¢ ’ o

one, as shown

. Section I [
”. ! 11 . :-- L P 139 Out oif 162 . ’ )
»w IIL - 8 155 chaing 0f 100 foet each.
” Iv - 30 32 . 165 - AT » "
R 1) V - T .- 24:’3 9 160 :’ » » "
ves b . 250 ,: ” » "
Tot YA —— ” ”» .
al ves . 546 " 892 . ’ ”»
The ballast walls, howey, . - o, ”

a Cross draip, and
. , 50 iver the r!;’l_tathod might well be

) 19, Permanent-way
high and 3% incheg onJ'theTl?:sg)

sleepers of pyneady w i b ; ]
on the plains?ax'id Wi:‘h0 (i)id’ easuring™ 67 v g» %ﬁr rails, 4 jinches

- hplat . . 0 ? 14 down b ‘
bolts per joint. The ra.'ls or the, i nches dee L too S0 ehos L
lnch fang bolts at eacils o the ghit seotion ha?:dbl S s oy
will probably suffice to stop cre
28 feet 114 inches for the s b"

foet fo
r the curves, most of which ® line, and 28 feethree lengthg, viz,,

curve by means of a raj] bend; are 328 foet pad:: t 31 :
given to each rail by adzinegndtl}lllég xsxllaehine beforeliz(;li; ey are e gtlxigh&s and 23
~ . . e proper

to the track on curves of 37 Seper; and g
less than 400 feet radiu3348 feet radius;"a,nd 1 inciuggrglevaﬁon

In 20§ i
are being aiq . } inches iy proes
20, T]le Raek-_is bei a‘lf an inch W

. Curves of 591 % 0¢hes is given
ide. £821 fee, ur\gels of

‘ Ieg; N
sleepers at 2 feet 6% in. ength of tye n:aglf; tirsplates laid g0

sleeper. It has been fo ug o rfi

§ un g on each »oF lixeg th,
for the expansion of the raelilel(;ESSary o take s rack ch, e
rack teeth at the joints, 8 accumulatiy

Y088 the rails

SPacing of the

° 18 let §
Pecial Precautj o a g 1ce in each

: 8 and diggppe 25 10 prevent ¢
q 21. Girder Work.—Al the ety .o Salranging the Pitchhefpla
ralway, and a tabulgp statement glrdef- Work g b . .of the
(vivil.ghtdand.other articularg iy (furnisheq by th E;n_speciall
oz :)grld?nato cﬁg axle loads of ]: tgolx:n -below, 3 1
types. Trl{e E . Lines, the Weightg ’fa:ﬁl fota

under the rulélsg lﬁ)eer'm'qhief assur:S me grders gpg lesss
No. 1369 R.C., dated 1a00) e

08 stregg ; : ; those
13th DeeeIII;EZi issued ub 'eu'%rers are quite of the LSR,

but I have not g 0 stron
. €
‘ yet seen the Qalcul . “y aIld 0 5 5 I‘k Departm g A nough
. S llong, ) 1R, ated 1 tegt circularg
S ' : 8
‘ une 1893
T — List of Girders, . .
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Ope ‘Joes.—As explainéd in paragraph 19, the ‘spacing .of the
s1eep§;2§ igpégege%];dﬂfg zx{.aq/e&;{ at 2 fee% 6% inches centreP to ceﬁ.tre, .ang the_gstandard
spacing of sleepers on open bridges fixed as a standard dimension in Public Works
Department Circular No. 7, Railway, of 10th August 1892, viz., 1 foot 6 inches, cannot
therefore be adhered to. If closer spacing be insisted upon, the only thing to be done
is to insert an extra sleeper between each two a8 already laid; and thus make the spacing
i.e., only 7 inches gap between sleepers 8 inch

wide. I do not think it is necessary to insist (?]n this.
93. Another point is whether guard ralis should be used and vghere? The
curves are undoub%;)edly sharp, viz., 328 feet radius ; but the Ceylon Railway (5 feet

6 inches gauge) has a long length of 330 feet curves, and it is not considered necessary
to guard %ailgar{y of great%r ra%ius than 462 feet. Moreover, the rack must itself act

as a guard rail, and a very efficient one. .I (‘10 dot therefore think that gua;‘d rails

need be insisted upon. ‘ ] ) ) .
" 94, Stations.—Desides Méttupﬁlaiygm', tl}e Junction with the Madras Railway,

there are to be five stations, viz. }:— i

* MILE, ‘ .
Kullar - ... Cene oo wae e ver ‘;% from Mégupélaiyam,
Adderley. ... s .er wee oo oo 10§ : do.
Hillgrove T T 4 S dg.
* Runnymede T 16 % o

Coonoor ... o vee

and it is probable that one or two flag stations will be established at certain places for
the convenience of the neighbouring estates, vﬁl}lere sufficient inducement offers in the
way of probable traffic.” - - - B L ’ 4

' ' 25. The station yérds on the ghat seqtiﬂn are designed to I_)I'OVide a dead Sidi{lg,:
long enough to hold, say, two wagons, besides the largest train likely to run, and with
the points facing to ascending trains. A platform has been provided on the siding,
and wagons will be allowed to stand at the far end, which for this purpose will be'
graded 1 in 100 falling towards the buffer stop. Whena catch siding is provided, its
points will take off the main line just above the turnout to the platform siding. and
will of course face to descending trains, and it 12y also be used to enable trains to cross.
It is, at prescnt, only proposed to provide such & catch siding at Iillgrove, as it is not

at first intended to allow trains to cross at' Runnymede or Adderly ; should, however,’
these be eventually used as crossing stations, catch sidings should be added. No slip’

gidings are proposed, but I would suggest that a trap switch, locked or weighted so as
to stand open, should be put in on the siding, 8t the point beyond which it is intended
that wagons may be cut off, so as to guard against any chance of their being allowed
to foul the main line or escape down the grade. To enable all points to be clear of
the rack, a length of about 250 feet has been graded level at each station; but_ of
course the rack has ta be extended 150 feet on to this at the upper end, as the engine

will always be at the lower end of the train. : _ ’ ‘ |
95. At Kullar a loop about 260 feet long in the clear has been provided with a

dead end in each direction, also a platform, 300 feet long and one foot high, and a
*siding taking off the main line 2 .

;)zti;fllé:ldl'llflfis aca’ccﬁ siding, however, is only about 150 feet long on-a 1in 6 grade,

and ends in bank, so that it could not possibly stop a run-away vehicle, and can only
be classed on a wrecking siding. .

27.- At Coonoor a passeng
goods platform, 120 feet long an
capable of extension if required.

‘ .shed. An engine s e
and the goods S(il'e The yardgwill be level to about 20 feet within the facing points,

will be Prowlilefall 1 in 50 for about 1,000 feet towards the top of the rack. A slip

ggfx?g;c:vlitllvge provided on the loop, and it is proposed to forbid any vehicle being
allowed to stand on the platform line. S ) .
98. Water is provided at Kullar, snd is being arranged for at all the other

stations on the ghét. Askpits will be provided at Kullar and at‘:kH\illgr_ovre.

er platform, 150 feet long and 2 feet high, and a
d 2 feet 6 inches high, have been built and both are
Designs are being got out for the station building
hed for two engines, and two ashpits outside of it,

at the foot of -the rack just-outside the facing .



T oy

R S

Al
o ls.«.dx ‘-AQN !'

8

29. A home signal has been erected at Kullar, and one will be
grove and at Coonoor. A distant signal will be provided outs
0 eract any either at Kulla

Adderle ¥ or Runn

provided at Hill-
ide Méttupslaiyam and
ror at Hillgrove, nor to
ymede, until the increase of
nor will any telegraph office

80. Rolling-stock.—Three special engines have been ordered, but they are not likel
to be at work till about this time next vear. They will \ )

1 gear will be about 197 X 18", and t.hos
of the rack gear 11" X 18", and that the aye. ) T

miles per hour up the 1 in 124 with a full lo
in 40 they should take 90 to

31. Ten goods bogie wagons have been alread

carry 22 tons nett and, as at Present erected ag open trucks, tare o} tons. The

measure 33 feet 9 inches over bufferg, Six more such are ordered. All will bz
fitted with screw hand gear working .

brake. It isin contemplation t

y received and are in yge, The

that he can thus work heavy w
than he can with lorries, though of eourse the speed is very slow.
however, enable him to get on with i

for the rack engines, as he otherwise

might have to
the adhesion engine borrowed from the South India

do, as it would n
1 Railway on the 1 i 121

ot be safe to yge

3 grade,
9 1al of S
32. In consequence of the special circumstances of thig railway, a numbep of the
standard dimensions fixed for metre gauge railways in genera] have been relaxeq and
a list of these modifications ig appended.
SreciaL fixed dimensinns sanctioned for the ghat scetion of the Njl giri Rail ]
: : o 8liway in Goye ent
of India, Public Works Department, No. 1033 R.C, of 11th October 1893, ronm
T T N \
Ttem |  Name of standard dimension—pid, Circular No. 7 Ry.; of Ordinary specially sape.
No. 10th August 18y2, Standard tioned for Remark
. menasion, Nilgiri Raj]. 8.
— way.,
—
7 | Minimum radins of t;u(;-ve e . . 5;;- ‘6'- 3;';. . . .
23 | Minimum horizonta istance of an: build; o 0
of the passenger platform, y ing from the edge 30 o 20 0 | Agin 183 "
33 | Minimam dimension of tannela—~sgng dingram, viz.—
Height at centre above rails |, w
Width at 7’ 8" above rails . . : }?’ g 15 ¢
34 | Minimum distance of tracks centre to gg Y " 16 ¢
atform 1o next track, oo, track vearest | 15 15 0 |Asin 1886,
AIY other tracks intntation vard | . . 15 e .
35 | Minimum radius of curves for points and erge.: * . 13 o
88 | Standard orossings . . '?ssmgs . .- 600 o 328 ¢ »
39 | Minimum length of Passenger platform - o . 1in 63 ling
<0 Do, N htof ; routgh lidir‘ltg 2% crossing stations 1 233 g ;50 0
41 | Minimum height of water tap above yu: . ’ 0 9
colamn, Taif level ut water 20 ¢ 15 o .
44 | Minimum capacity of water tank . ’ °“;~1in GALLs,
LX) 'I! ,‘_ 1,600
4 Do. internal diameter of ipin FT. 1IN, Py
1 colamm PPN from tank to water 0 g o ‘:
48 Do, clear length at bottom for ashpite i1 stati
51 Do. width of running sheds for twl:) )inl:g :f x-lanxrll yarda. zg 0 25 o
62 | Do do. for one ling of rai] . 28 30 o
53 Do. dl's;a;ce‘c; nira to centre of tracks iy running lhed: ; l§I g 20 ¢
. t 3 3 . - .
64 Do,  width of doorways in Tunning sheg . . 15 ¢ ]1; g Asin 1884,
65 | Maximum weight on A1y pair of wheelg of locomotive ep. roxg. Toxs, »
gines 80 130
66 Do. do per foot of diameter
€8 Do. per foot run of wheel bage for tank engine 2 67 43
70 Do, . 0. of over bufferg o 2-67 34
72 Do. gross weight of any tank enging .. 1::33 14
80 Do. . do, vehicle on any Pair of whegls, " 32-0 850
81 Do. _do. per foot run gyer buffers 6-0 70
Standard dimension diagram out of stationg . : 0-80 0-83
.. .o As in 188 6.
\x
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¥ is being pushed ebergetically,
N k has been resumed, and is g : )
h 1'33. higa{églzl?xdgzlatﬁzzr three divisions, each under an Egeputxve or Distric
the line ) ‘
Engineer, viz. :— . ‘

: : . v we 6 Mr Ale.xanlder.
Coonoor to Hillgrove, ... SR  Borban.
Hillgrove to chain 450 ... 3

.

‘ 3 Butcher.
Chain 450 to Méttupalaiyam ... - e e e 13,

 to be & but in
ivisi Y e somewhat unequal, as well as short,

These dlnilonsbaﬁgeiﬁrzg I;?ilﬁg tgfbexceedigg}y heavy work, in Whlailllddlie(ﬁl ilr"(i);l;
faet.each mdu~ ess '(()loes alternate in close succession, all in full swing, d requiring
s e hlg‘1§ . i[oreover riding is quite impossible in these Potlitm]l:ldo the n];
end tho mete Tabour f getting about is very exhausting. . Consequen );h rogress of
alrlldt the meai}:&iui‘nostiﬁ could be made without seriously hampering he prog
that any re coul PO
the work. )

' ' on total amount remaining to be spent in India
< 34. Probable drzt(e) of g‘;’:}’olgtz’gﬁs};z EVill be seen from the forf;ngg I:lxlx::ll;l;i, (1;
is about Rs. 10,00,00 y lrﬁ T o cuttings, whero only a lml.d e of
B O O ok i in bridges, many of which are of considera 4 altgh
o masgbliry laces.  Most of the work also is in the untle losz
o piczﬁlarliﬁtmi(ﬁ}:::lwgﬂgnen dare not rez%aig atic hmgpt, ﬁgtaﬁzzze%ﬁ? n]Z foee
oriton. of the ghi, ards. Under the circu :
&uc}'l b int %(Eglg }:): %iiiﬁ;l:’gé tfﬁiv;bogt Sgpteml;er 1897, and that the staff will
‘ fihe o s m:: credigr if they succeed in finishing 1t earlier. - o the lessons
s Tn o ion, i s not out of place to add a fevsf remarks as to Jossons
R conduilmi;g :ececlilzlent on the Snowdon Rack Railway, axllld tto Bﬁi Dow Lar
to be drawn f_roxtx)xlt e the Nilgiri Railway. The circumstances of the two ines differ
e appl_lcahe fo er is on a grade of 11n 63, and its engines a;e };1 se}Ir)amte
con?i??}ll}é iattte(: isotgn a grade of 1in 123, (%;}Illd 1ts en%l;ei: areI gtgsile:f,o r?::l a%e cparato
" ’ i esion wheels. .
gegr for actugting 'chgb rackl-lziglgg, :’ﬁledst::v?don accid_gnt,‘ but from what ha:ragoiz;;':;i .
regular enquiry ha‘,s eet?ld seem that the pinion having, from some causetah othe ">
e phopopers It ng the engine was released from all control (fox:l e rac{iceb
escaped from the ra% ) ked and°indeed were, contrary to the usual ralt Wathl) enoagé
wheels were quite un 1‘3 rax’1 down hill so fast that the pinion cquld pob 1agg o lgent '
loose on their ax}ies) 8111 slid along the top of the teeth, till the inevitable (;rr ment
into the rack, an s?ffythe pinion getting out of the rack seems gnkn:w_u, o at any
followed 'I"hlf gausVarious theories suggest, themselves, e.g., & smk.a,:,e ;)n ho ine ;
te uppubhq o the pitch of the teeth due to too much play haVl'lmg- iﬁi o Jomp
oxoan 1]‘mql'mmyhm'coo sudden application of the rack brake causing % et pin L to g mp
expansion, or tb53 tion of all three and perhaps‘ others. But, Wfa evertrOuju ) the
(()lufi; (t)'r : i: zrlréa;n:hat it is not safe to tnlls_t entu-e’:.y ltp t::ledriz;ﬁ}; to: tcl(x): brofling the
o ient form of control 1s essen ial in sy
doscent;; some‘othe}' e re, all vehicles should be provide
s Ni?lin :ct?;glozn%tﬁ];c(l)lrltli?;l;r};et%eel’s as well as v;fiph those acting on the rapk .
ggx;ﬁ;}lgrthiz’s it is understood, is being arranged for. . .

‘(Signed)  C. W. TIODSOX,

OorAcAMUND, . Senior Government Inspector of Railways,

27th June 1896.
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* ) : » g No. 612 R., 151 Jury 1896.

' ’ GOVERNMENT OF MADRAS.

PUBLIC WORKS DE?ARTMENT.

Railway.

Read the following paper :—
Report on Inspection of the Nilgiri Railway, dated 27th June 1896.

' | 32 OrpEr—No. 612 R., dated 15th July 1896. |
. Ordered that a copy of the Inspection report be forwarded to the Goyvernment
! of India and to the undermentioned officers for information :— - )

(1) The Engineer-in-Chief, Nilgiri Railway.

(2) ,, Official Liquidator. .

' - (3) , Agent and Manager, Madras Railway.
) (4) , Examiner of Railway Accounts.

. [Here enter No. 613 R., dated 15th July 1896.]
; . . (True Extract,) ‘

Under Secy. to Govt., P.W.D,,
Railway Branch.

\ To the Engineer-in-Chief, Nilgiri Railway.

» Official Liquidator, .
Agent and Manager, Madras Railway,
Examiner of Railway Accounts.

-
' ' ”
»

o Exd. Bhaik Karim,
' Bpere Copies
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Gobt. of {1896} FHudrus. . . |

PUBLIC WORKS.

-

INSPECTION REPORT OF TIE NILGIRI RAILWAY.

Y et

The inspection was made by me, in company with the Engineer-in-Chief and the
o ) ¢ . officers in charge of the different divisigns on the 1st and 2nd June 1896.
’ ‘ 9. Owing to want of adequate supply of funds, the amount of work done during
the last two years has been but small. Up to February 1894 money had been supplied
\ fairly freely, but about that date the contractor (the late Mr. R. Woolley) failed, and
in May 1894 his affairs were taken over by the Official Liquidator, who was only able
to allow about Rs. 20,000 per. month, with which to keep the staff together and carry
on such works as appeared most important. With the aid of this small amount, most
of the more important bridges have been founded, and the tunnel headings got through ;
and the staff appear to have utilized their enforced leisure to very good purpose by
Dated July. 15th carrying out small improvements in location at different places, and attending to various
T8 - , other details which would probably have had to have been overlooked if work had
been pushed continuously at high pressure. The fact that most of the banks and many
of the worst cuttings have been exposed to the raius of three seasons, will make the

. maintenance all the easier when the line comes to be opened.
3. Now, however, funds are once more available. A new company, with a capital
of £250,000, has been formed in London with Mr. Horace Bell as Consulting Engi-
: neer; it has purchased the old undertaking for £88,000, paid in the form of shares
. K in the new company, and issued debentures for the balance of the capital required

to complete the line to Coonoor. Work was therefore recommenced in April 1896,

"and is now being pushed with energy. ,
3 .- 4. As the work prior to liquidation was done by a contractor, it is impossible to
say exactly what has been spent ; but it is probable that the cost of the work done up
to 31st March 1894 was about 18 lakhs of rupees. During the following two years
the outlay incurred on works was about 4 lakhs, of which about half was expended
on actual construction, and the balance may be taken as due to the fact that the
works were almost at a standstill. The balance of work still to be completed on the
31st March 1896 is estimated at Rs. 13,89,456, exclusive of legal and agency charges,
Directors’ fees, &c. The details are as follows :— .

3
W o e A G e S P m e T (v
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Reed,
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Enal,

;g owEr e poa P v e :
i b Sudni i St b BU TE L Sig ) I A S e Lty %
s “
P pemetvay

J G.0. No. 612 R., 15th July 1896,

—————e
.

NEd S SN KNe To L
¢ -~ .

JULY.

y Nb‘g‘- Main head of accounts. Sub-head, ;El‘l)atsi}e:gs Totals.
4 . . -, 3

\‘ [ ]

:F RS, RS.

'('; I | Preliminary expenses .. . seresaas

' II |{Land . . o o] . esessses .
. 1. Earthwork o . ve 2,19,776

W JIT | Formation .. . . : 2, Tunnels .. . . . 63,710

t * & 3. Retaining walls ,, . . 49,000

j 3,22,486
‘ . 1. Major bridges .. . . 49,538

‘ IV | Bridgework . o 2. Minor bridges ., . .- 49,200

r . 3. Viaducts . . . 1,561,684 '

» : ’ * 2,650,423
N N V | Fencing, &o. . .. . . ceenres . . 2,600
: VI | Electric telegraph .. . oy pat e . .

; 1. . balias .o .o v X )

i« 1 ' VII | Bsllast and permanent-way ., { 2.|Permanent-way . .e 1,63,800

? i — 7 2,05,395
“ 1107 1. Stations and offices . o 28,169

N : Nil iri Rai - o1 2 Workshops . v . 2,000

.‘ ; ‘ g llway VIII | Stations and buildings " 3. Stoff quﬁn o : - 4500

. . 4. Station machinery . . 20,700

; 1 ’ Ordere:i that th_e Senior Government —————| 65399

. IDSPQCtor 8 Inspectlon report Of th 194 Plant .o e .o s eser e 5,000
; forwarded to the G ¢ — be X | Ferries, &c. . G eerenee - .

A ] ¢ 6 ov.'emment of India and XI | Rolling stock . . . Cerrnren . 50,000
P to certain officers for information, XIL | General carges  ee  ee e seeeees - 1,18,800
| . . English Expenditure ., " 3,79,454
;A K Grand Total .. | 13,892,456

. M

' L]
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o ugly glip hag occurred whic
P the hill-gide, 3y or

; : by the new numbering),
l 1d numbering—No. IbXeenyWi dened out, anfl 18
} Chain 175 __TunnelfNO-h,lc}(lO the upper li)al-f halsined This tunnel has given
J y whi is being .
2 1 308 feet long, o The lower hal_f 13 for the
: ently sound. ired timbering. . is mearly ready fo
5. Dealing witp the five sectiong into which the railway was, for the sake of con- i :ggirtrouble and reguig:g : (1) carry the public road ‘ e
: Venlence, divideq In the last Inspection Report, viz.,— ! Chain 204.—The overbridg VIII) "906 feet lon g; olé]zil esurock o
| ] ) .
| L. Goonoor ¢ Runnymegq 3 miles in length, } roadway. Tunnel No. 2 (new No. rovided in the estimate, t’;,u that it ought
| I fmnymeds t dgrove o e 3, ” : Chain 221.—Tu ‘0 portals has been E ken and full of « backs ”, e sounder,
IIIé Eélégr?ve :0 ]%dﬁerley e .ve . oee g ”» ”» I hning forlthz(;; Wipdened out lsqglo fn; arch. - Further in may prov
' er ey 0 0 ar . see esq [Z2Y sen y ” ”» ; the part a r.e t With a y . ] . au
'j V ullar to éttuplaiyap, - %2 » ” | to bo half‘h‘{ﬁ‘fiu?_t least, | along the Bezhope CLff is practically
; | the followmg Was the generg] state of the works at the begmmng of June : — ; bl}t 1; ;3 %gu236.—'fhe half gﬁgfactory o0 0 fl w?’rk. No lining necessary.
? SECTION I—c0ox00g 70 RUNNYMEDE | C”fgg;shgd, and app(laall\;sot% lz;e] a st ‘ng )’132 ffee:: ] 32;; throughlﬁoun d;ﬁiy
\ . ~Tunne : No. y oo This is also app
- CHAIN 0 TO 150. ’ Cllaln 236. INO- 4 (new 115 feet long.
A . .~—Tunne No. V),
! 6. Thig 8ection wag Rearly copy leted in 1894, the formation ang ballast walls gare 1 : Chain %gi.——Tunnel No. 5 (vew
. ready for 2} miles out of 3 mi]);s, a.III)d most of thc’a masonry is built. The-following ’} C]‘:;ﬁnd rock. —_—
, works sti]] remain ;. )
Chain 47 —There i3 a high revetment wall which it is desir.able to strengt len ;
1 8X buttresgeg have alregady been built, and the Engineer-in-Chicf has decided
: to add tw, T00Te 8t the “centre part, which will probabl
anxiety, Care shoylq
Chain 70 i

Yo

305 o 490. ly about
Craiv 30 d, though only
s o 1l advanced, er
beavy section, blll]t ;)saﬂflzl:g{v:lfl}s. Although none of the larg
g his is a very | for the
® 1 Which gage it will interfere with the puolﬁ?g :o}:&n" ;ﬁy 3 mﬂSG. o’ﬁt of 3 miles is yet ready
2 .

S 1P, however, seemg only 3 lapee pocket of bad stuff, wit an apparently goypd
stratum beloy it and on eqg}, zide, and it is probable that 1f its toe
up by a short length of heg,
and well.qpg; i

be kept
7Y revetment wall, well beddeq and arched j plan,

2% 1t might gy o further tronble, 1 plan
length of cut and,e ght give n

If this fails, a short

X Over woy| desirable,

Chain 94.—There 13 anothe i Do
trouble oy

of the
e founded, and many o
dy for the girders, yet m(;itt::‘;};f)?ﬁ;memus ?n(i! '1(11?3)" aTnge:u
o ino e . 1Vl b
piers ara wall up.  The e that it s impossible to specify them in
piers a . ortant works
are s0 many imp

k ial notice ;— . hich
ing require speci ; the centre pier, w
going on well, but the fOl}l)ngn: ; 3( 50 fee% +2 x 251 f%e}fi:; %heizsc considering the
are } liyar bridge, The Lngineer-in-
hain 370.—DBurliyal lete.
I slip here, but it does not look likely to give turther ¢ li(:s 45 feet high, 1s_comp
. orequire spegial treatment.
hain 98 49 109, he cuttine Glenmore hag
slips, Ag explained iy yy 8 below

1n the a4 report, the hill-side above the cutti
Posed of bon]qerg and ¢] : highly inc;
Hearmole is fall of (29 Mesting on'a highly

. land s ans,
ituting a retaining wall for tthli nan moztly in sound rock,
cediency of substltutglz‘(%' ew No. IV), 283 feetlong,
CEP el No. 6 (n .
Chain 392.—Tunn

i hort
r end is soft and Win,;(;’lzf’l ::r)h?ghhv?g}’ :::;;Igerf;rlti:rscon-
Inclineq gpqt f rock. and }’;tgt%eofl O(ﬁflbtful stuff near the m; here, and the lower part had been built
sta%nhty of the 1 mas%g anI(‘lh?erg;m;;ile otf);hza;o%g a:e:%)(z'%g%%? Eﬁg . C,jliezaot(i)(_)iA revetment was propose 5
Wetag}lﬂtl:iilliee‘;?ii o ff etiv,e drainage, constant troyp) " .
the bott, y Whig 'S arranging to byg d
sventually prove

0 well aq .
Ut of threo; 1y, 478000 ; tho 1,
cuttings, retainin

’ OWer portion of I;d?tions and ballagt wyq are built
i . 8 sect; i
special 1'emarks:—g valls ‘ang brig ®8, besides thq follo ing _ncludes 1Ay heavy
Chain 171.—1y3

€ Works whijch call for
8 dee cuttiy i
Becessitate the rem A 8

will requi . . . -
oval of N“DChaPParogv’srzhi(t)g;g Which wiy probably

-

d.
3 recked by a floo
H lder concrete, when lthwg:clgng, and turned the
and flushed up 'W;;lth :O&e thin facework and the

t betwee
The water go

n as
t be depended upo X
_ der concrete canno f such worl
_ over, showing that bOUIWeerep-hOIes- near_the bottplxln obuilt at this
former ht, and that a row of 98-feet bridge is now being
, 3 Wat:r,-lt:cge Ss’ary as at the top- A . Both piers, one of which
ommend that the gatyrated ‘; 18 & , spans of 60 feet. Bo level. ]
- °°P grips being 4y g in it and Igl.chbg__Viadu.ct No.e]%’u g;r:: W%thin 20 feet Oifgll‘?i?lr-sfde just above tt}}]l;:
they m ttlll)esie .?oultdt dl_scthaige freely through the ?l'atll ! C lWin be 58 feet hlg;ﬂ; i::rlugter of huge boulders Oil do not think, howevell'r,1 B
intercept 41, ercolation - 00 12id out to jpgey ace, and be eep enough to g 'n 410.— There 1 what threatening, said not to have
irect] Percolatioy Tight down ¢, ock, and to ead it out as Chain 4 hich looks some The boulders are
berg(z) ni 38 possible, f it be possible tq slew the l’ine outward, this ghould '\ C“ttlz)%’cizl treatment is necessary. foet, Tong. 'The upper kalt ﬁf
. ’ s anys ‘ I11I), 151 fee .o tully lined ; the
Chain 103 4, 14 ~Ths t. ew No. 111), I think, be fully
the Tagt - :n 1 4 Ts};IS “tting is of the same nature, byt rather worse than mﬁgiw._TunneIkNO-u Zh gﬁattereda and 11t Z}zi‘;dc’loubtful: but the 25 feet at
4 sqceelsgful, it Wwould be bettlzl:i?;::hri?gaglzrtlded above are found very ’ thisis through ig&lenslounder’ thobuglll}nset:ill r » Th k here seems
; hain — . DVe oOnce, 1fis a ; e : . e roc
| ‘ 100-feet .1(%111 {)mede Uridge ; Va8 origina]ly -intended to pq a single ! Jower har portal must certa‘nlyNO. 11), 275 feet longd anced to enable one to
| , 8lrder, hyg floog 1 - 2 the lowe . 8 (new enough adv should
. ; Proposed to e - W0 o ving o tered the riye, channel, it i3 pow in 486.— Tunnel No. out is hardly far d and 38 feet at the lower
{] ‘ \ hem, 1pig might we)) %ense:ifgni(c)l :ge: c?rlxtlilnu%?xz ;ig&iiet "pan between Ohsound, but :he Xﬁ)ﬁlg% feet at the upper en
. . (3178
| SECTION 1 RUNNYMEDE TO HILLGroyg Pt
: Caary 150 4, 305,
7. This section 18 alg
for 11 miles out

Y TO KULLAR.
be. lined. SECTION IV.—ADDERLE

i is is due to the
i the line. Th_ls is L
the most backward Pom(:;;tg the coolics being able to live
lower end of seCtilg'n H%tion of the ghit, which pre
0 : f this po
unhealthiness o
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_ must be treated on itg merits in

4

on the work, and they consequently lose much time

‘The lower part is well advanced : the raj
g s the rails have beem ]aj .
;‘;‘; Iés aboze the Zoot o f the rack at Eullar. - en alsodlgh:p' to chain 614, ie., to 3]
rous to particularize, but the following points deserve noti&o‘r ant works are tgo

Charn 506.—Tunnel No. 9 new No. 1 g
Chain 567.—Kullar bridge, . X 60, WA rebon Sy urough sound rock.

viaduct is well advanced and sh
Chain 608.—Viaduct No, 2,, one Zpglxlll((l)szg efad
being made ready for the rajls, . ’

Chain 620.—Viaduct - -
" over them. o Nq. L t‘qusp ant 40-feet girders in place,

in going backwards and forwaydg

SECTION V.—~KULLAR TO METTUPAL,
Crary 650 o 925,

10. TAhis' section is praetica]] ' : 3
and sidings in the Méttll)xpélai;ag ggstlpleted, except the trans ippin,

without considerably inconvem'encing tll?(lel gzgliie?ﬁeh cannot be tg

tongas. This work ig therefore ip abeyance til] t0 go to and fro

further advanced, and the date of completion aPProac}llnzsN ilgiri Rai]

GENERAL,

Y of earthwork alreags . '
Temaining to be done r:: W Jone s over 20,000,000

AIYAM,

m Ootacamund in
Way generally ig

11. Eart/zworl:.——Tﬁe t
cubic feet, and the amoux?tuantlt

approximatel . .9
P ely as follows : — the beginning of J une wag
Bectiom I .. . ]

» I .., ,:, h - oo ver C. Fr.

wo LD L0 T e e ] 300,000

”» IV [XY ese e oo ey cee e sse 900,000

n" . e - CE X1 ean 2’500’000

. ( s ‘ LITY ' 900,000

{ —

Total 4,600,000

This, however consist . ‘
consequently be ve;y expe ns almost entirely of rockwork, mostly ha
: r

. Blve t ‘
easy work having been done alre:d;xecme: and will take 5 considergb%e etlss’ and will
) ‘ e, 3]l the

12. The question of g] i
numb ; .- Blopes ig 5 gj
P T e eyt
e 8 : :
;?: :;fg o de.i is to bo deprecated; itr?:t.n 1Z:Exeesswe sloping 0018, and th
de 8ous stand better witp a ot ouly costly, but
exposed to the action of the e Steep slope thay they

ather,

the |5 .
. 13. Tunnels,—Thereo are nine tu;i:fsoofne;lpenenee.
e

feet in length and ac i line i
ard the following tigf:g:ﬁﬁi 1t’1§78 feet altogethey, v?{{nglin Illength from 62 to g0g
’ e headj

ne, but it i "
three mors 18 noticed that a large

culars of the linj . € progr: sy 0.
he lining raquired haye b&niﬁ: (;)f Widening out, &0 onngs Izlu'e through
— : S ? ] €ac
Serial numbe : 7 §iven aboye ; » 804 partj.
mber. _ .
Chaina Length estimated g,
ge. .
- Old. Now. T Proban)
‘ " Total | Lingg,, State of progrec, ining 233? h o
L TIX- ‘175% . / ( T\\
, 125 | Widen; ua.
. 2 , VIIT . o] idening hg)e quarter, Halt,
Cod e 257 2oopl g |wiar Tower engc 2439 fot lining
' . o288 ! ldening ha)f g L
| E | em) | Ve |l |
] 83| - gg - : 0. Tequired . 25 .
- ’ e .. Do, do, .. . 80
- 7 III ’477 ' . . + 25 Wldening near} fni do_ L1 . »e
' . 18 g0 |Wetbegun Y nished, lining 3|
8 11 486 R | idening gy g
276 5 Yot begun | lshed' Tining oo . 85
9 1 505 0 Wldening one.thi’s g not %
62} . “'ff’é”nleneed at 1 Wrr 906, masonry 100

L
<
\L\Q’

roper

14. Retaining walls.
about 25 more remain to be completed, ' .
generally be of dry stone to 12 to 15 feet below formation level, the portion below that

level being set in lime mortar.

thronghout.

5:

—Ab(;ut 90 revetment walls have been already built, and

most of which are in progress. These will

But a few walls, in special positions, will be pucca

The usual batter is 1 in 3 on the face with vertical back, but a few of

the earlier walls were builtto 1 in 4.

15. Minor bridges.—About 60 miner bridges and 'culvérts have already been
built, and about 64 more (including 35 pipe drains) remain to be completed ; many of

these have been started and are in
of sizes varying from 2 feet, spanned by one rail,
on each side.

16. Major bridges and viaducts.—

ways, besides twenty viaducts over ravl ) -
than a minor bridge, if filling could be obtained economically.

hand. The type usually adopted is rail openings
il, to six feet, where three rails are laid

There are eight major bridges spanning water-
ines which would not require anything more
Most of these are

well advanced ; particulars of the progress on each is given below :—

List of Major Bridges and Piaducts.

. Height
Serial No. . ) ‘ : . o¢ |ofhigh-
Chain- | Name (if Number and sizé 0 est pier Progroes and remarks.
Major | Via- age. any). spans. or abut-
bridge. | duct. ment,
PEET,
1 95 | Kartairy ,. | 3 of 60 ft., 2 of 28t. .. 46 Abutments complete, piers 25 ft., 24 ft.and
11 ft. built, respectively.
2 . 120 | Holioul ..|lof40ft. .. .| 29 | Both abatments nearly complete.
3 . 136 |Runnymede. |2 of 60 ft., 1 ofi40 ft. .. 20 | Abatments nearly finished, one pier 12 ft.
4 . 150 |Coonoor .. |lof 60ft. .. .| 80 | Complete, .
. 19 188 Ve Do. oe . 45 Abutments 30 ft. and 15 ft. built.
6 .e 223 | Benhope .. |1 of 28 ft. .. e 28 South abutmwent 6 ft, high.
. 18 277 . 2of 281t .0 . 14 Abutments complete.
.. 17 281 .e 10f60 fte o0 . 70 Abutments 28 ft. and 10 ft. done.
. 16 803 . 1 span 40 ft. .. .| 80 | About 8 ft. built, both abutmenta,
. 15 324 .o 2 of 60 ft., 4 archee 10 35 | Piers and abutments about 6 ft. highs
. 14 330 . 4of20ft. .. v 28 Excavation of founds in progress.
[} . 870 | Burliyar .. |1 of 80 ft., 2 of 28 ft. .. 45 Centre pier complete.
. 13 400 e 1of28ft. .. . 20 Foundations begun.
ve 12 407 . 80f60 8. oo .. 58 Piers 30 ft. and 32 ft. done, abutments in
progress.
. 1 424 . sof20ft. .. . 28 About 6 ft. high.
. 20 432 . sof 201, .. . 24 About 6 ft. done.
.e 10 43% e ,|20f60ft. v 63 Concrete in founds of centre pier.
e 9 442 . Gof20ft. .. L7 Benching for founds in progress,
8 466 . Tofooft. .. ..| 28 | Both abutments 12 ft. high.
. 7 470 2 of 60 ft. .. . 468 About one-third done.
.e (] 476 . 1 of 60 ft., 4 of 20 ft. .. 60 About 13 ft. done,
.e 5 6525 3 of 60 {t. .e e 65 Piers about 10 ft.
. ¢ 545 .e 2 of 60 ft., 4 of 17} ft. .. 46 Al:lutments nearly complete, piers about 25 ft
one.
7 . 665 | Kullar .. |3of 60ft., 12 archea 13 ft| 48 Piers about 25 feet built, ebutments 16 ft.
) and 30 feet. 3
R 3 685 . 1 of 60 ft. e - us 26 Al;)ut_lﬂents complete ; retaining wall being
Ulive
. 2 608 . Do. . . 29 Noarl{ complete, girders across,
.o 1 620 .o 2 of 40 ft. . P 32 Complete, mils. laid over girder,
8 . 878 | Bawani .. |2 of 100 ft., 3 of 60 ft. .. 42 Complete and in use.

17. Level crossings.—There are only two important level crossings for cart-roads,
viz., one at the top of the rack near Coonoor station, and the other half-way between

Kullar and M¢éttup4laiyam ; the latter is already provided with gates clear of the line,
but the former should have gates closing across the railway. Most of the planters’
bridle-paths are taken across the line by light bridges made of old rails, but a few
will have to cross on the level. As it is not proposed to provide these with gates, a
conspicuous notice board, ¢ Beware of the train ”’, ehould be put up as in America, and
an automatic contrivance for sounding the engine whistle might be devised with

advantage,
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'high and 33 inches on the base,

- bolts per joint. The rails for the gh

6

18. Ballasting.—This, together with its

Y, tog accompanying hall i
laid wherever the formation is ready to receive it, andytheg amoii tt X:B:; has been

below, gives a fair idea of the progress of formation also :— » 28 shown
‘ Sectiqn I ' .«o 139 out of 162 chains of 100 feet each
R i - 78, 155 '
W & e e 820, 1650 0 %M »
IV - T L T
” V e Y see - 200 133 250 ”» ” ”»” ::
Total ... 546 ,,. 892

”» ] »

3
——

The ballast walls, however, are still being built of stone o
little extra care in this matter would be well. The banks at the u
line have been soled with flat stones 1ajd dish-fashion, the idea bei
rain water to run along within the ballast till it find
thus prevent its scoring the slopes of the banks,
adopted in half banks on sidelong
drains on the cutting side.

19. Permanent-way.—The p

—

f too small g Size, and 4

PPer section of the
-2 Deing 1o encourage the
8 an exit into a cross drain, ang
A similar method might We’ll be
ground, 5o s to deliver the rain water into the side

ermanent-way consists of flat footed rails, 4 inches

weighing 50lb. per yard, held down }
sleepers of pyngadu wood, measurin

o 6' x 8" X 5!! on the h;«t ,
on the plains, and with fishplates, 43 ghit and 6’ %

¥ inches deep and 1 foot
it section have been ho

n 17
X 4}

inch fang bolts at each end, but red with h&)i:s f?irhtvlvo%

will probably suffice to stop creep. The rails are supplied ¢ ot to thees Lo IIIJO Shplate

28 fcet 114 inches for the straight portion of the line, and 28 feot 31 ¢

feet for the curves, most of which are 328 feet radii. They are bent to th

curve by meﬁns '(ifba ra(lil })endillllg . ; Acantof 15 g() : 3;);‘391‘
iven to each rai adzing the sleeper: and a . is

gd the track on curve); of 32% feet radi R Jperelevation of 11

. ¥ inches is g
us, and 1 inch : ¥ 100 given
less than 400 feet radius are being laid 'halt an inch (:,lig:' rves of 521 feet, Curves of

20. The Rack—isbeing carefully laid b
after these are spiked dow;. The 1}:3 " Y means of

sleepers at 2 feet 6.3 inches ang th
sleeper. It has been found
for the expansion of the rack barg
rack teeth at the joints.

21. Girder Work.—All the
railway, and a tabular statement
weight and other particulars ig
designed to carry axle loads of 13
on ordinary M.G. Lines, the wej
types. The Engineer-in-Chief

. ) .
nches and 93

templates laid ac
bar fixes the
] risletinto g
Pecial precautions tq P

disarranging t

ross the rails
Spacing of the
Mortice in each
revent the pla

he pitch of the
(gfxlrldeli's ;v?irl% has been_specially designed for thig
givgxli : :10 Y tIhe Engmeer-in-Chief), showing itg
by D t(ie;l rotlliv;l lb?i o}ll)served that, although

g loa i
ghts of the girders are less sthziviizigagft?ﬁ:elugusl

; rders are qui
stress : quite strong epo
No. 1369 R.C., dated 13th chember i?&;d axl::l lSl_lbhe Works Department geircullxagrl;
.but I have not yet seen the caleulationg, = 951 R.C., dated 1t June 1593 -
. 33 ;
List'qf Girders, '
———e——— )
. Clear span ﬁ“:;?;: t Waeight of _
in feot. P each, each spun, -
) . Dead. Live.» Descriptop,
. — ] A
rn o, . ol | e [ T
&5 1
80 0 l 30 3 1121 Yattice,
60 0 32 . 18} 2? ' gi Plate, m‘?if l:o}:ztom boom,
2% o 8 o 13£ 70 Do, do,
6 .
20 0 26¢ 2 3 8 | Rollg do, .‘
17 6 4 1 2} g; , golﬂteel beams, azad on top,
o .
* do,

¢ Note. ~The live load give

n above {
the ** equivalent distxibuted load.” v 14 the total of the axle loadg which cap
: get on the 8pam, and i usually |

€8a than

Y spikes to °

10 inches long, with Bix

v

* points. This catch siding

‘ 7
. . b
92, Open decked bridges.—As explained in paragraph 19, the spacing of the

i s is fixed by the rack at 2 feet 6% inches centre to centre, and the standard
- gleeper:

i ion i lic Works
ing of sleepers on open bridges fixed as & standard_ dlmenilzgo% il:ﬁ)xes Works
enars t Circular No. 7, Railway, of 10th August 1892, viz,, B i o b done
])epax:tmeﬁe adbered to. If closer spacing be insisted upon, the 01111 y ng to i
gheregogzrt an extra sleeper between each two as already laid, and thus mz}ee he spacing
l1s ;goltn3 ' inches centre to centre, t.e., only 7 inches gap between sleep
wide. T do not think it is necessary to insist on this. 4 s2d where? The
23. Another point is whether guard rails shfmld bﬁ u(s‘e 1:’111 Railvs"ay (5 foot
rves are undoubtedly sharp, viz., 328 feet radius; but the Cey e sevamey
£l et g 580 o e e
' i radius than 462 . y the .
;(s); iu;i:; li:i?,yacx)lfdg;e?;g; efficient one, I do not therefore think that guapd rails
need be insisted upon.

e . Twa
24. Stations.—DBesides Méttupslaiyam, the junction with the Madras Railway,
there are to be five stations, viz. :— -

MILE. )
: . 43 from Méttupilaiyam.
. Kllual' ese oo b A * eve 7% do.
Adderley ... e e e Y 103 do.
Hillgrove ... e wer T 133 do.
Ruunymede e " ... 16§ do..
Coonoor ... -

" il be i rtain places for
1t 1 g stations Will be established at ce ¢
:g: ;ﬁ;ﬁeﬁgﬁiglgft%ﬁg ;’éﬁgfbxfifgismes, where sufficient inducement offers in the
f probable traffic. - ‘ . . .
™ ;51) The station yards on the ghit scctinn S]I‘e 1‘398182‘? to 1?11,52;;(13) aﬁsain?idvlgﬁ;
ouch te . tw besides the largest train : .and w
B e ating t0 sseunding traias, A platform has been provided cn the siding,

and wagons will be allowed to stand at the far end, which for this purpose will be
(=]

iding 1 ided, its
ded 1 in 100 falline towards the buffer stop. When a cat¢h Sld]m? 18 p;?c;;lno ) 119
e ’f ill take off th% main line just above the turnout to the p atlor;n s toD(;ross
Po,lil Sf w se face to descending trains, and it may also be uscd to enable rams to o oss.
will 0 1scour e t only proposed to provide such a catch siding at H11.1g1}‘;)vel,da it is no
o "P;esiin(i to ':xlll(:w trains to cross at Runnymefle‘ or Adderly; s (;)(111 d, rere R
o et :uan used as crossing stations, catch suimgs should be a 'e'o:ht A a};
these v eveno oqu but I would suggest that a trap switch, locked or “géq _et s 8
:ldlgﬁdaz;g‘ ghéul(’i. be put in on the siding, at the pom}t1 beyon;l :}Vl];il:hb; ¢ Illi‘ 11; lfowed
08 ‘ ard against any chance of the 14
ALY maz 1l)ien;u(:croeijfs’c:geaszlc'g?vﬁvuthe g?'ade. TZ enable all points to be -dsﬁ: gi
to foul the malo-th of about 250 fect has been graded level at each statmrlll ; 1 of
tho ractl}; arlaeclicohas to be extended 150 feet on to this at the upper end, as the eng
course the rac

g lower end of the train. - ) )
il e altl thz 1(:)21) about 260 feet long in the clear bas beeﬂfPrto Vﬁ?eg “:;3 :
2 Kuhaéirection also a platform, 300 feet long and one f Oide tghe, facing
dead end in each l the main line at the foot of the rack just outs de_the facing
catch siding taking 0 however, is only about 150 feet lung on la 11(11 agronl y
ds in bank, so that %t could not possibly stop a run-away vehicle, and ¢ y
d ends 1n bank, S0 % T : )
%n lassed on a wrecking siding. 150 feet long and 2 feet high, and a
°° r a passenger platform, p have been built and both are
27.1 Aft C0011120(()) feet long a?ld 9 feet 6 inches high, have
goods platform, 4

i . U building
i igns are being gOt out for the stalion
i if reqmred. D681ODS a bein u
capable of extension

i hpits outside of it
i for two engines, and two ashp . f 1t,
and the g""‘%g’%“@{:;;ﬁg‘xﬁﬁ s}};: (llevo(fl to about 20 feet within the facing points,
will be provided.

f the rack. A slip
. X t 1,000 feet towards the top o . Lp
whence iiﬁl m{)ﬂl farl;v]idl:d%(:lf‘:; :l;ggp’ and it is proposed to forbid any vehicle b'emD
siding will be P 2tform line. P
allgwed o stand o8 ﬂ,]e E;:(tl 0;11 Kullar, snd is being arranged fo.rlat all the other
28 W:z}';zrgilsﬁtpl Ozsﬁpits will be provided at Kullar and at il grove.
stations on . .
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29. A home signal has been erected at Kullar, and one will be provided at Hij].
grove and at Coonoor. A distant signal will be provided outside Méttupslaiyam anq
at Coonoor ; but it is not proposed to erect any either at Kullar or at Hillgrove, nor to
provide any signals at all at either Adderley or Runnymede, until the inerease of
traflic necessitates these being used as crossing stations, nor will any telegraph offjce
be opened at these two stations,

30. Rolling-stock.—Three special engines have been ordered but they g .
to be at work till about this time next year. They will probabl’y weigh);bziz(;ahfoe]y.
each with a maximum of 13 tons per axle, and a rigid wheel base of about 10 feet 1}2
is anticipated that the eylinders of the adhesion gear will be about 19" X
of the rack gear 11" X 18", and that the average speed will Probably be ahoyt 51
miles per hour up the 1 in 12} with a full load of 60 tons (exclusive of engine) ; o i
in 40 they should take 90 tons at a speed of about 10 mileg per hour. yon )

81. Ten goods bogie wagons have been alread i
carry 22 tons nett and, as at present erected as open trucks tare 51
measure 33 feet 9 inches over buffers, Six more such oo 2% tons, The
fitted with screw hand gear working the rack brake,
brake. Itisin contemplation to provid

than he can with lorries, though of course the

however, enable him to get on with his plate-laying and ird ! w.

for the r’ack engines, as he otherwise might have) togdo, asgitr v:gu‘ﬁ) rlnfo?ghoutf "o tng

the adhesion engine borrowed from the South Indian Railway on the 1 inelszale gxt-:duse
z e.

speed is very glo

A ) e ghat scetion of the Nilo:s 1. .
of India, Publio Works Department, No, 1033 " oy 1% Railway in oy

2 of 11th October 1893, Frnment

. - . m
Ttem | Name of standard dl;ﬂﬁﬂﬁgﬂ«;«ij S%i;culu No. 7 Ry.; of %;sm tpeciully sang.
. ' dimensiog, Nt-&;xi]; ég‘i‘l Remarks,
way, ’
\\
. e . ) ——
7 | Minimum rﬁdms of carve .. PT. IN. U
23 | Minimum horizontal distance of any buj)d:, hy o 673 ¢ .
of the passenger platform, 7 bullding from’ the edge 30 ¢ 328 0 .
38 | Minimum dimension of tunnels—gae dingrag. v 0 0 |Asinisgs,
Height at centre above rails . Ty ViZ—
MWidth atde 3" above rails - " .. P 19 o 15 o
84 inimam distance of tracks centre o Y . ]
i)latform to next track., to centre, track Rearest l; (7, 1 0
5 | Allother tracks in station yard . 150 | Asin 1880,
3 inimum radius of curves for po; ts SR .
86 | Btandard crossings ., P°f" 20d erossing . 6(1,(5, g 13 0. "
39 | Minimum length of passen er platform ' . . 1in 63 338 o
40 Mini Do. . . of throug siding at ‘“'OBsing atat;':) . 800 o 150m6
] cotamn, Relght of water tank ghovg Teil level at wagey | 1900 0 200 o -
m T
44 | Minimum capacity of watep tank . e f,?u 0 e:fng.o
. . o 6,240
47 Do. | internal diam, te ) 1,600
] colunim. ofer of Piping frop, tank to water n& I: PT. gy,
48 Do,  clear length at bottom for ashpite + . 0 ¢
2; ]l;g. width of ruli‘r;ins sheds f‘or tw%ltl? nl:s l:)t;ztr:)lrln yards, 50 o % o_
83 | Do distanco centr to auntr o ::;:;:Diohorfurx:s!ill_ » i 30 o
n 0. widtho dool’waylmrunning theg Ing shed, 17 ¢ ;4’2 g
. N . o LYY 16 0 7 Al .
M Ul ht 1n 1886,
e ARIOM weight on any pair of Wheels of locomotive ¢y, ror;s. :’:Nno »
. . -0 e
S0 et
70 Do. 0. ) 8¢ for tank engme: 87 R
20 | Dy & woightof any puny gprvifers do, 8 o
81 Do. do. ;:f a0, 0T B0y paie of wp oo+ 82:0 ot
Standard dimension diagram obg of station V6T buffory " KX >0
LX) . 0'83 L]
- ' Asin 1886,
\%

8

9

f ‘ \ boen res i ’being pushed energetically,
33. Staff.—Now that work has been {'esumed, and is ] d call
the line has {;en divided into three divisions, each under an Executive or District
Engineer, viz.:— R ‘_ :
. . , [ MILES,
Coonoor to Hillgrove ... s .s 6 Mr. Alexander.

han,
Hillgrove to chain 450 ... .. we e :;g » gizcﬁ:r'
- Chain 450 to Méttupflaiyam ... ' eee. o e Ty '

; - al, as well as short, but in
These divisions appear on paper to be somewhat unequal, well as )
fact each includes aboﬁ% three fm'les of exceedingly heavy work, in v&hlehddriel:l ilx‘-(i)gk
cuttings and high bridges alternate in close succession, all in full sWing, an ; tg iz eg
constant supervision. iforeover, riding is quite Impossible in these Pmitmln?lo tethi o
and the mere labour of getting about is very exhausting. Consequently I do no

that any reduction in staff could be made without seriously hampering the progress of '

the work. Lo ’ . in Todi
' jon.—The total amount remaining to be spent in In ia
) b34t. é’rolbgbé% ((I),t)tg o{ﬁ f)izl’g?%ich’ as will be secn from the foregoing rema.ll;ks, 1;
is abou S-d d’ 2 ock blasting in narrow cuttings, where only a limited num er o
to be expended on ro sonry in bridges, many of which are of. considerable height
;ne; i(;anpevgsﬁl;; 12;11‘d i;;g:sibligyplaees- Most of the work also is in the unhealthy
0. .

portion of the ghat, where workmen dare not remain at night, and consequently lose
‘ ?

i i hat
ime 3 ine d forwards. Under the circumstances I think t :
ggcl%ng?se;?t Tieoly :)oa%?;f;g;ﬁ;d till about September 1897, and that the staff will

iti d in finishing it earlier.

des‘frve B crel(ht'ﬁ'ﬂ']: };eilesc ifot out of place to add a few remarks as to the lessons

B %:nx(;utilgli’atle accident on the Snowdon Rack Railway, and to see how far
tobe drawnli (;ble to the Nilgiri Railway. The circumstances of the two lines dJﬁelL'
they _gre %I;P 1c the former is on a grade of 1 in 53, and its engines are purely rac
engit er?‘thy(; latteris on a grade of 1in 124,8nd itsengines are duplex, having separate
engH;eS ‘actuating the rack-pinion, and the adhesion wheels. It is unfortunate that no
S Or:r? t?rln%as been held on the Snowdon accident, but from what has appezi]red
;sgtlill: I;1engagars it would seem that the pinion having, from some cause or another,

“escaped from the rack, the engine was released from all control (for the carrying

i indeed were, contrary to the usual railway practice,
i;vheels W:lizig :lxt?e:f :xl;?lkregx’l z%i;nﬁ?ﬁ so fast that ch pinion could not again engage
into ﬁn k, and simply slid along the top of the teeth, till the inevitable derailment
?;ltl‘:)vtve?i.r%’l‘ile cause of the pinion getting out of the ragk seems l_mknow_u, or a(i any
rate unpublished. Various theories suggest themselves, e.g., a sinkage i)n th? fénfe ;
or an inequality in the pitch of the .teeth due to too much play having been left for
expansion; or the too sudden application of the rack brake causing the pinion t% ]ugnlp
out; or a combination of all three and perhaps. others., DBut, whatever it be, he
deduction is clear that it is not safe to trust entirely to the rack for controlling the
descent ; some other efficient form of control 18 essential in addition to the rack brake.
On the ’Nilgiri 1 in 12} inclite, therefore, all vehicles should be provided with
powerful brakes acting on the ordinary wheels as well as with thqsg acting on the @ck
brake, and this, it is understood, is being arranged for.

(Signed)  C.W.IHODSON, .
Senior Government Inspector of Railways.

OoracAMUND,
27th June 1896.
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No. 612 R., 15t Jory 1896,

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

) Railway.

Read the following paper :—
Report on Inspection of the Nilgiri Railway, dated 27th June 1896,
L ]

OrpEr—No. 612 R., dated 15th July 1896.

Ordered that a copy of the Inspection report be forwarded to the Government |
of India and to the undermentioned officers for information :—

(1) The Engineer-in-Chief, Nilgiri Railway,
(2) ,, Official Liquidator.

(3) ,, Agent and Manager, Madras Railway.
(4) , Examiner of Railway Accounts.

[ﬂere enter No. 613 R., dated 15th July 1896.]
(True Extract.)

(Signed) €. W. HODSON,
Offg. Joint Secy. to Govt., P.W.D,,
Railway Branch.

To the Engineer-in-Chief, Nilgiri Railway.
Official Liquidator.

Agent and Manager, Madras Railway.
Examiner of Railway Accounts.

”
»
”

ExporsemeNt—No. 613 R., dated 15th July 1896,

Forwarded.

o (By order.)

Offg. Joint Secy. to Govt., P.W.D.,
Railway Branch,

Exd. Bhaik Karim,
Spare Copies
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@obt. of {1896} FYabdras.

PUBLIC WORKS., .
INSPECTION REPORT OF THE NILGIRI RAILWAY.

The inspection was made by me, in company with the Ingineer-in-Chief and the
officers in charge of the different divisions on the 1st and 2nd June 1896.

2. Owing to want of adequate supply of funds, the amount of work done during
the last two years has been but small. Up to February 1894 money had been supplied
fairly fieely, but about that date the contractor (the late Mr. R. Woolley) failed, and
in May 1894 his affairs were taken over by the %fficial liquidator, who was only able
to allow about Rs. 20,000 per month, with which to keep the staff together and carry
on such works as appeared most important. With the aid of this small amount, most ,
of the more important bridges have been founded, and the tunnel headways got through;
and the staff appear to have utilized their enforced leisure to very good purpose by
carrying outsmall improvements in location at different places, and attending to various
c.her details which would probably have had to have been overlooked if work had
been pushed continuously at high pressure.  The fact that most of the banks and many
of the worst cuttings have been exposed to the rains of three scasons, will make the
maintenance all the easier when the line comes to be opened. _

3. Now, however, funds are once more available. A new company, with a capital
of £250,000, has been formed in London with Mr. Ilorace Bell as Consulting Engi-

> neer; snd it has purchased the old undertaking for £88,000, paid in the form of

shares in the new company, and issued debentures for the balance of the capital

required to complete the line to Coonoor. Work was therefore recommenffed in April
1896,.and is now being pushed with energy.

_ 4. As the work prior to liquidation -was done by a contractor, it is impossible to

say exactly what has been spent ; but it is probuble that the cost of the work done

2/ up to 31st March 1894 was about 18 02U lakhs of rupees. During the following

two years the outlay incurred on works was about 4 lakhs, of which about half was

expended on actual construction, aund the balance may be taken as due to the fact -

that the works were almost at a standstill. The balance of work still to be completed

o e A———— e

o e

Dated July, 15th.

Reed, Ened

G.0. Nos. 612, 613 R., 15th July .
2 1896, -

6’/ on the 31st March 189% is estimated ut Rs. 13,89,456, exclusive of legal and agency !
~ charges, Directors’ fees,'&c. The details are as follows :—
Nl::' Main head\of accounts. Bub-head. :1?-&}}33. Totals. f
JULY -
R :
1 . . RS, RS. ‘
* I | Preliminary expenses . . ceeeanas . '
! . I |[Land .. . . I O . '
, 1. Earthwork .. e | 219776 i
' III | Formation .. . .. { 2. Tunnels .. .. .. .e 63,710 .
| 3. Reteining walls ., o o 49,000
‘ ) 3,22,436 _ ‘
1. Majoc bridges .. .e . 49,538 ) J
1 ¢ . [ IV | Bridgework . . { 2. Minor bridges . e .. 49,200 J
{ 3. Viaducts .. . .. 1,51,684 3
( —1 2,560,423 A
h v Fencing, &e. e .0 es ] esesesen .. 2,600 }w
| . VI | Electric telegraph .. . o palms L U . R . i
; . bDallast _, . . . 41,695 ‘
j ’ VII | Ballast and permanent-way .. { 9. Permanent-way .. I | 163800 ‘j
p ] . —— 2,05,395 J
‘) 1. %atlsns and offices . . 28,199 ) h‘i
] . i . A 2 Workshops .. . .. 2,000 :
1{ ‘ VIII | Stations and buildings ve g 3, Staff qua}x)terq .e .. .e 4,500 LM
‘ i 4. Station machinery . . 20,700 T
fl ‘ —| 6539 t
i ; IX |Plant . . . . esereees . 5,000 >
i . N .« » . e X | Ferries, &c. .e .. el esesees . . ’
A, Nilgiri Railway i XI |Rolingstock .. .. .. e i 50,000
111 XII | General charges ., . el heeees 1,18,
, . S . ,18,800 3
(} g F'orwaérdmg Pr01(;3e§dmgst ex?b(idying the F i‘ English Expenditure .. " 3,79,454 y
Do  Benior Government Inspector’s Inspectio . | | "
n 4
! b report of the —. Bl Gransl Toa .| 1389456 // 67 A
I ' L T o . ‘
| , B 1
i i E‘; “. ) Z
i | { !
f \
L . ; N Y . 1
2
b - !
|
Dy 1
{
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' venience, divided in the last Inspection Report, viz.,— .

I. Coonoor to Runnymede «.. 3 miles in length.
1I. Runnymede to Hillgrove ... .. .« ... 3 »
4 III. Hillgrove to Adderley e e e e 3y, ”
‘ 1V. Adderley to Kullar e e e e 3y, ”
.. : 1 V. Kullar to Méttupélaiyam ... s~ e 43y »

14
4 5{ f/the following was the general state of the works at the beginning of June : —
- A :
o SECTION I.—COONOOR TO RUNNYMEDE.
Caaixy 0 o 150.

l . ) : 5. Dealing withethe five scctions into which the railway was, for the sake of con-
\
|
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‘ | o B 6. This section was nearly completed in 1894, the formation and ballast walls are
’ ' Y ready for 2} miles out of 3 miles, and most of the masonry is built. The following

: ; - . works still remain :—
| | : Chain 47.—There is a high revetment wall which it is desirable to strengthen ;
' six buttresses have-already been built, and the Engineer-in-Chief has decided
to add two more at the centre part, which will probably prevent further
anxiety. Care should be taken not to interfere with the weep-hole drainage.
Chain 70.—An ugly slip has occurred which may have to be sloped a long way -
up the hill-side, in which case it Will interfere with the public ropd. ~The
slip, however, seems only a large pocket of bad stuff, with an apparently sound
stratum below it and on each side, and it is probable that if its toe be kept
, up by a short length of heavy revetment wall, well bedded and arched in plan,
- - ) : and well-drained, it might give no further trouble. If this fails, a short
s i ‘ Co length of cut and cover would be desirable.
S . : : Chain 94.—There is another slip here, but it does not look likely to give further
[ : : ’ . trouble or to require special treatment.
I , h - ] . : Chain 98 {0 102.—1he cutting below Glenmore has been nearly filled up by
1 o ‘ - slips. As explained in the last report, the hill-side above the cutting is com-
' : ' ' posed of boulders and clay resting on a highly inclined stratum of rock, and
- . +  the whole is full of springs. The removal of the toe has endangered the
stability® of the whole mass, and unless the toe can be restored and the
- weight relieved by effective drainage, constant trouble must be expected.
h , The Engineer-in-Chief is arranging to build a breastwall, 7 feet thick at

T g wy e s £
.

o

the bottom, which could serve as the side of a cut and cover, should this ;

eventually prove unavoidable. This, if well bedded and drained, stands a '
@ fair chance of being successfulf but I would recommend that the saturated L

soil should first be carefully drained by deep girps being dug in it and , Laroks:

filled up with loose stone; these should discharge freely through the wall

when built, and they must be laid out to interlace, and be deep enough to

intercept the percolation right down to the rock, and to lead it out as y 7 }
L 1 » ' ,‘ directly as possible. If it be possible to show the line outward, this should ¢ Ste«™
S b be done. T .
b ' .k ‘ ' Chain 103 o 104.—This cutting is of the same nature, but rather worse than
' the last ; and unless the measures recommended above are found very
l \ successful, it would be better to arch it over at once.
p Chain 185.--Runnymede bridge; Was originally intended to be a single -~ (=

e = e o

.

100-feet girder, but a flood having altered the river channel, it is now
; proposed to put in two spans of 60 feet with one 40-feet span between
< them. This might well be designed as a continuous girder.

SECTION IL—RUNNYMEDE TO HILLGROVE.
Caax 150 1o 305.

7. This section is also well advanced ; the foundations and ballast walls are built
for 1} miles out of three; the lower portion of this section includes many heavy
R . cuttings, retamning walls and bridges, besides the following works \which call for
: i 4 | I special remarks : — g ) 3
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Chain 171.—This deep cutting will require sloping, which will probably
a——

" pecessitate the removal of Nunchapparow’s cbattram.
Chain 175.—Tunnel No. 1 (old numberin %-No. IX by the new numbering?,
v/ 307 feet long, of which the upper half has been widened out, and 18
apparently sound. The lower half is being lined. This tunnel has given
some trouble and required timbering.

Chain 204.—The overbridge to carry the public road is mnearly ready for the
roadway.

Chain 221.—Tunnel No. 2 (new No. VIII), 206 feet long; only sufficient
lining for the two portals has been provided in the estimate, but the rock in
the part already widened out is so shaken and full of « backs ” that it ought
to be half-lined at least, with a flying arch. Further 3t.may prove sounder,
<~but it is doubtful.

Clain 229 to 236.—The half tunnel along the Benhope CLff is practically
finished, and appears to be a satisfactory piece of work.

Chain 236.—Tunnel No. 8 (new No. VII), 75 feet long. No lining pecessary.

Chain 288.—Tunnel No. 4 (new No. VI), 102 feet long; through sound rock.

Chain 294.—Tunuel No. 5 (new No. V), 115 feet long. This is also apparently

sound rock.

————

SECTION I111.—TILLGROVE TO ADDERLEY.
Cuaiy 305 To 490, '

8. This is a very heavy section, but is fairly well advanced, though only about

2 mile out of 3 miles is yet ready for the ballast walls. Although none of the larger

bridges are yet ready for the girders, yet most of them are founded, and many of the

piers are well up. The rock cuttings are extremely numerous and heavy, There

are 50 many important works that it is 1mpossible to specify them individually, and all

are going on well, but the following require special notice :—

Chain 370.—Burliar bridge 1 X 80 feet %2728 Teet; the centre pier, which

is 45 feet high, is complete. The Engineer-in-Chief is considering the
expediency of substituting a retaining wall for the land spans.

o ° Chain 392.—Tunnel No. 6 (new No. IV), 283 fectlong, mostly in sound rock,

but the lower end is soft and will need to be lined, and there is a short
length of doubtful stuff near the middle, which will require further con-
,r sideration.

Chain 46-—A revetment was proposed here, and the lower part had been built
and flushed up with boulder concrete, when it was wrecked by a flood.
The water got between the thin facework and the backing, and turned the
former over, showing that boulder concrete ‘cannot be depended upon as
water-tight, and that a row of weep-holes near the bottom of such work
is1 as necessary s at the top. A 28-feet bridge is now being built at this
place. =

Clain 406.—Viaduet No. 12, three spans of 60 feet. Doth piers, one of which
will be 58 feet high, are built to within 20 feet of girder level. )

Clain 410.— There is a cluster of huge boulders on the hill-side just above this
cutting, which looks somewhat threatening. I do not think, however, that

any special treatment is necessary. - The boulders are said not to have moved -

as yet. ’
Chain 477.—Tunnel No. 7 (new No. I1I), 151 feet long. The upper half of

this is through rock much shattered, and 1t should, I think, be fully lined j ¢he .., .,
lower half is a little sounder, though still rather doubtful, but the 25 feet at

the lower portal must certainly be lined. _
Chain 486.—Tunnel No. 8 (new No. II), 275 feet long. The rock here seems

sound, but the widening out is hardly far enough advanced to enable one to
judge as yet. About 50 feet at the upper end and 38 feet at the lower should

be lined.
SECTION 1V.—ADDERLEY TO KULLAR.

Cpoary 490 to 650.

9. This also is an extremely heavy section, and the upper end of it is, with the
lower end of section III, the most backward portion of the line. This is due to the
unhealthiness of this portion of the ghat, which prevents the coolies being able to live
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on the work, and they consequently lose much time in going backwards and forwards.
The lower part is well advanced ; the rails have beem laid up to chain 614, Z.e., to 31
chains above the foot of the rack at Kullar. Here also the important works are too.
numerous to particularize, but the following points deserve notice :—

Chain 506.—Tunnel No. 9 (new No. 1), 63 fect long, through sound rock.
Chain 567.—Kullar bridge/3 X 60, with 12 arches of 12 feet each. ,This fine
viaduct is well advanced, and should be ready by the time the rails reach it.
Chain 608,—Viaduct No. 2, one span of 60 feet ; the girders are in place and

being made ready for the rails. - ,
Chain 620,—Viaduct No. 1, two spans 40-feet girders in place, and rails laid
over them. '

SECTION V.—~EKULLAR TO METTUPALAIYAM.
Craixy 650 1o 925.

10. This section is practically completed, except the transhipping arrangements
and sidings in the Méttupdlaiyam station yard, which cannot be taken in hand yet
without considerably inconveniencing the public who go to and from Ootacamund in
tongas. This work is therefore in abeyance till: the Nilgiri Railway generally is
further advanced, and the date of completion approaches.

GENERAL.

11. Earthwork.—The quantity of earthwork already dome is over 20,000,000
cubic feet, and the amount remaining to be done at the beginning of June was
approximately as follows :—

. C. FT.
Sectiomn I ... see eee e . 300,000
” II Y] (Y1l * see LA soun Yy wse YY) 900,000
w III . b ae e e eee eer ee. 2,500,000
£ Iv *ve see XY LEX ] .se see e see 900,000

. * Total ... 4,600,000 |,

- .

This, howevér, consists almost entirely of rockwork, mostly hard gneiss, and will
consequently be very expensive to execute, and will take a considerable time, all the
easy work having been done already. :

12. The question of slopes is a difficult one, but it is noticed that a large

_ number of cuttings with steep slopes have stood three monsoons, and the experience

8o gained is the best guide for the rest. Excessive sloping, with a view to being on
the safe side, is to be deprecated ; it is not only costly, but also of doubtful efficacy,
for some soils stand better with a steep slope than they do when a large area is
exposed to the action of the weather. No fixed rule can be laid down; each cutting
must be treated on its merits in the light of experience.

13. Tunnels.—There are nine tunnels on the line, varying in length from 62 to 308
feet in length and aggregating 1,578 feet altogether. All the headwaye are through,
and the following table shows the progress of widening out, &c., on each, and parti-
culars of the lining required has been already given above :—

Serial number. Length estimated for. Probable length of
. \ lining required.
Chainage. State of progress.
- Thr
Old. | New. Total. | Lining. ‘ quarter, | Half.
1 Ix 176 308 125 | Widening half done, and 39 feet lining
. VI[[ | “lrmilt at lower end .e . 150
291 206 25 idening half done, no lining yet built. | . Tt
3 YII 237 75% . Widening begun, no lining rgeguired . % 80
4 VI 288 102} Vo. do. . .
H Y i3 285 "5 | Widening & ot -
putic} 285 25 1dening nearly finished, Jini . o
& r_/ yet begun 7 .e ’.. e n?f 25 26
7 nr amn 161 60 | Widening nearly finished, lining not
yet begun . . . 100
] 1I 485 275 60 |Widening one-third done, masonry . *
commenced at lower end ., . ' 80
9 1 505 62} Widening half done, no lining required, . .
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14. Retaining walls.—About 20 revetment walls have been already built, and
about 25 more remain to be completed, most of which are in progress, These will
generally be of dry stone to 12 to 15 feet below formation level, the portion below that
level being set in lime mortar. But a few walls, in special positions, will be pucca
throughout. The usual batter is 1 in 3 on the face and vertical backs, but a few of
the earlier walls were built to 1 in 4. '

15. Minor bridges.~About 60 minor bridges and culverts have already been
built, and about 64 more (including 35 pipe drains) remain to be completed ; many of
these have been started and are in hand. The type usually adopted is rail openings

of sizes varying from 2 feet, spanned by one rail, to six feet,(ware, three rails are laid
on each side.

16. Major bridges and vz'aducts.-—-There'ar.e eight major bridges spanning water-
way, besides twenty viaducts over ravines which _would not require anything more
than a minor lgl('rd_g_g@ﬁlling could be obtained economically. Most of these

zg r , 8re well advanced; particulars of the progress on each is given below : — .

(2

List of Major Bridges and Piaducts.

Serial No. Height
Chai . 4 size of of high.
| Chain- | Name (if Number and si est pier Progress and remarks.
Major | Via- | 28° any). epans. or abut. :
bridge. | duct. ment.
PRET, :
1 95 | Kartairy .. [30f 601t 201284t ..| - 46 | Abutments complete, piers 25 ft., 24 ft.and
11 ft. built, respectively. :
2 .. 120 | Holicul ..|1of40ft. .. **| 29 | Both abatments nearly complete.
- 3 v 135 |Runnymede, |2 of 60 ft., 1 of 40 ft. .. 20 | Abatments nearly finished, one pier 13 ft.
4 . 150 | Coonoor .. |1 of 60 ft. . .. 30 Complete.
.o, 19 188 .. Do. . .. 45 Abutments 30 ft. and 15 ft. built.
1 .. 223 | Benhope ,, |lof28ft. .. . 28 South abutment 6 ft. high.
. 18 277 . 72 of 28 ft, . . 14 Abutments complete.
17 281 .e lofgo ft. .. . 70 Abutments 28 ft. and 10 ft. done.
.. 18 303 e 1 span 40 ft. .. .o 80 About 8 ft. built, both abutments.
.. 15 32¢ e 2 of 60 ft., 4 archer 10 £ 33 | Piers and abutments about 6 #t. high.
. 14 330 .. 4 of 20 ft. .. . 28 Excavation of founds in progress.
6 . 370 } Burliyar .. | 1 of 80 ft., 2 oft1 28 ft. .. 45 Centre pier complete.
. 13 400 e lof 28, ., .. 20 Foundations begun.
.e 12 407 . 3ofeoft. ., . 68 Piers 30 ft. and 32 fi. done, abutments in
Erogrees. .
. 11 424 . dof20ft, .. . 28 . | About 6 ft. high.
ve 20 432 . 4 of 20 ft. .. . 24 About 6 ft. done.
. 10 43R . 2of60f:. ., . €3 Concrete in founds of centre pier.
.e 9 442 e 5 of 20 ft. . .. 27 Benching for founds in Progress.
.e 8 466 .e 1 of 60 ft. .. .- 28 Both abutments 12 ft. high,
e 7 470 . 2cf6Oft. . . 46 About one-third done.
. 8 475 . 1 of 60 ft., 4 of 20 ft. .. 60 About 12 t. done.
e 5 625 . 3 of 60 tt. . . &5 Piers about 10 ft.
.o 4 [ TH . 20f 6Oft., 40f 27} 8t ..} 46 Abutments nearly complete, piers about 25 ft
done.
4 .. 565 Ku%lar «o |30 601t., 12 arches 12 ft.| 43 Piors about 26 feet built, abutments 15 ft.
and 30 feet.
.e « 3 685 . Tofgoft. .. . 25 Abutments complete ; retaining wall being
built.
.. 2 608 . Do. . . 29 Nearly complete, girders acrots,
. 1 620 . 20f40f8. .. - ., 32 Complete, rails laid over girder.
8 .. §78 | Bawani ..|30f100ft.,30f 601t .. 42 Cowplets and in use.

17. Level crossings.—There are only two important level crossings for cart-roads,
viz., one at the top of the rack near Coonoor station, and the other half-way between
Kullar and Méttupdlaiyam ; the latter is already provided with gates clear of the line,
but the former should have gates closing across the railway. Most of the planters’
bridle-paths are taken across the line by light bridges made of old rails, but a few
will have to cross on the level. Ag it is not Proposed to provide these with gates, a
conspicuous notice board ““ Beware of the train 7 should be put up as in America, and

an automatic contrivance for sounding the engine whistle might be devised with
advantage, .

Shreo railsare laid
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"‘ R o - L R 18. Ballasting.—This, together with its accompanying ballast wallg, has been

R - _ ' o ‘1aid wherever the formation is ready to receive it, and the amount done, as shown
. - . . - . | ‘ below, gives a fair idea of the progress of formation also :— ‘

/ ' ‘ " . Section. I ... .. cee o ee e ... 139 out of 162 chains. c:;f”/:".» e
i ‘ ‘ : ) ' , [} ) II .ee oss see ersr .o e 78 ” 155 " . ¢ A .
: \‘ i ’ \ ” III eve see coe (11} eos see 32 ” 165 ” o -~
'3 : : ' ‘ : TOAV L e e e AT 160 .

2 AN 250 ,, 250 5, . .

i .
< . .o , ”

b ‘ ‘ : ' Total ... 516 , 892 ., ~ ..

R : : ‘ The ballast walls, however, are still being built of stone of too small a size, and a
- o : : ' P little extra care in this matter would be well. . The banks at the upper section of the
S N . 2 , S line have been soled, with flat stones laid dish-fashion, the idea being to encourage the
1 : b ‘ o ) _ — : ' 7l rain water to run along within the ballast till it finds an exit into a cross drain, and
: ' e thus prevent its scouring the slopes of the banks. A similar method might well be
I A i | R adopted in half banks on sidelong ground, o as to deliver the rain water into the side
| : : : 113 ’ drains on the cutting side. ‘
- : ‘ . -t 19. Permanent-way.—The permanent-way consists of flat footed rails, 4 inches
' high and 3% inches en the base, weighing 5Q’Ib. per yard, held down by spikes to
sleepers of pyngadu wood, measuring 6 X 8" X 6" on the ghit and 6" X 8" X 43"
Q’j on the plains, and with fishplates /47} inches deep and 1 foot 10 inches long, with six
bolts per joint. The rails for the ghét section have been bored - with_holes for twod
inch fang bolts at each end, but these are not being usual, as the deep fishplate 37

will probably suffice to stop creep. The rails are supplied cut to three lengths, viz.,
98 feet 11} inches for the straight portion of the line, and 28 feet 3% inches and 28
feet for the curves, most of which are 398 feet radii. They are bent to the proper
curve by means of a rail bending machine before laying. A cantof 1 in 20inwardis 2~
) given to each rail by adzing the sleeper and a superelevation of 11 inches is given ’

———

-y
Y S )

to the track on curves of 328 feet radius, and 1 inch on curverf 521 feet. Curves of
e / less than 400 feet radius are being laid balf an inch wide.
o {‘/ g 20. The zack-’—is being carefully laid by means of templates laid across the rails
R © after these are spiked down. The length of the rack bar fixes the spacing of the Aot
sleepers at 2 feet 6% inches and the lug on each rack chair ;s let into a mortice in each 7
sleeper.~ It has been found necossary to take special precantions to revent the play T
for the expansion of the rack bars accumulating ‘and disarranging the pitch of the &)
/

rack teeth at the joints.

91. Girder Work.—All the girder work has been specially designed for this
railway, and a tabular statement(furnished by the Engineer-in-Chief)showing its
weight and other particulars is given below. TIt.will be observed that, although () }
designed to carry axle Joads of 13 tons/and total rolling loads heavier than those usual 4%»‘:«"—‘5?%5-}# ol 518

o Rt

—— o

s AP = o SaamA o A

2 1o - gl o i 4
——

§ e - - . ! -
it ¢ } &0 ordinary Q-G Lines, the weights of the girders are less than those of the(EZ:R.) haprmeznce
; ; types. The Engineer-in-Chiefjassures me that the girders are quite strong enoug B en /
t under the rules for working Btress jssued in Public Works Department circular * >
b / No. s of , ;butIhave not yet seen the calculation/ o ’ Ty

| : /367KC £eet (3 b7 (ST amat ETLIG T ZE A

! * .
: s List of Glirders.
gl
Load.
. Number of . -

1 Cl;’:;;‘;“ spans o Xel‘lght of . Descripton.

' ! ¢ . ' each. ch span. Dead. Live.® : <

," ¥FT. IN. TONS, TONS. TONS, . . o

v e 100 0 2 60 65 112 La.tticevéoad on bottor boom. G}
Vi ‘J 80 0 1 30 38 96 Platerroad on top boom. 7

{ . : 60 0 33 18} 21 54 Do. - do. (S

] ; 40 0 s 1} 134 70 Do. do.
! 28 0 8 4 b4 48 Rolled steel beams, road on top.
1 20 0 26 2 3 35 Do. do.

17 6 s 14 2} 35 Do. do.
[ ! ' ¢ Nore~the live load gi i £ the axle loads whi i
' ' tho oot dstributed losd.” sbor i tho ttal of the szleoads which cn got on e span, endisuenely 13 €10 <
j ’ £ ¢
) : .
4 V.
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22. Open decked bridges.—As explained in paragraph 19, the spacing of the
sleepers is fixed by the rack at 2 feet 6% inches centre to centre, and the standard
spacing of sleepers on open bridges fixed as a standard dimension in Public Works
Department Cireular No. 7, Railway, of 10th August 1892, viz., 1 foot 6 inches, cannot
therefore be adhered to.. If closer spacing be insisted upon, the only thing to be done,
is to insert an ¢xtra sleeper between each two as already laid, and thus make the spacing
1 foot 3{y inches centre to centre, Z.e., only 7 inches gap between sleepers 8 inch
wide. I do not think it is necessary to insist on this.

23. Another point is whether guard rails should be used and where? The
curves are undoubtedly sharp, viz., 328 feet radius ; but the Ceylon Railway (5 feet
6 inches gauge) has a long length of 330 fcet curves, and it is not considered necessary
to guard rail any of greater radius than 462 feet. Moreover, the rack must itsclf act
a8 a-guard rail, and a very efficient one. I do not therefore think that guard rails
need be insisted upon. -

94. Stations.—Besides Méttupilaiyam, the junction with the Madras Railway,.
there are to be five stations, viz. : —

i mhii
-

MILE.

Kullar e 43 from Méttupilaiyam.
Adderley ... vee aa we 13 do. )
Hillgrove .. ves we 103 do.
Runnymede- e -ae 132 do.

Coonoor ... . .. 163 do.

T BT g e T

and it is probable that one or two flag stations will be established at certain places for
the convenience of the neighbouring estates, where sufficient inducement offers in the
way of probable, traffic. ‘ :

25. The station yards on the ghdt section are designed to provide a dead siding,
long enough to hold, say, two wagons, besides the largest train likely to run, and with
the points facing to ascending trains. A platform has beeh provided on the siding,
and wagons will be allowed to stand at the far end, which for this purpose will be
graded 1 in 100 falling towards the buffer stop. 'When a catch siding is provided, its
points will take off the main line just above the turnout to the platiorm siding, and
will of course face to descending trains, and it may also be used to enable trains to cross.
It is, at present, only proposed to provide such a catch siding at Hillgrove, as it is not
at first intended to allow trains to cross at Runnymede or Adderly ; should, however,
there- be eventually used as crossing stations, catch sidings should be added. No slip
! gidirigs are proposed, but I would suggest that a trap switch, locked or weighted so as

; to stand open, should be put in on the siding, at the point beyond which it is intended

} that wagons may be cut off, so as to guard against any chance of their being allowed
. o ) o . _ to foul the main line or escape down the grade. To enable all points to be clear of
2 l . " . E : L ' ' the rack, a length of about 250 feet has been graded level at each station; but of
i i) : o ' — ‘ - ) : course the rack has to be extended 150 feet on to this at the upper end, as the engine
"4 o o ‘ . will always be at the lower end of the train.

. St U 4| 26. At Kullar a loop about 260 feet long in the clear has been provided with a
e o . , T : . B | B dead end in each direction, also a platform, 300 feet long and one foot high, and a
Bt } | - o . . R : T S ‘; catch siding taking off the main line at the foot of the rack just outside the facing
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points. - This catch siding, however, is only about 150 feet long on a 1in 6 grade,
and ends in bank, so that it could not possibly stop a run-away vehicle, and can only
3 be classed on a wrecking siding. :

L\ ' | C " ' : . ' ‘ [ E : 27. At Coonoor a passenger platform, 150 feet long ‘and 2 feet high, and a 1H

W AN =3 A,
: . " g e
PR e e S 3 du e

goods platform, 120 fect long and 2 feet 6 inches high, have been built and both are
‘ L capable of extension if required. Designs are being got out for the station building
% ) - o o - ! and the goods-shed. An engine shed for two engines, and two ashpits outside of it,
l Co o o : S ‘ will be provided. The yard will be level to about 20 feet within the facing points,

y © SRR : e ! ;»\7 ’ whence it will fall 1 in 50 for about 1,000 feet towards the top of the rack. A slip
\ . R . : T o ;

siding will be provided on the loop, and it is proposed to forbid any vehicle being
. ) oot allowed to stand on the platform line. -

. 1 ' 28, Water is provided at Kullar, and is being arranged for at all the other - "
e % stations on the ghit., Ashpits will be provided at Kullar and at Hillgrove.
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29. A home signal has been erecied at Kullar, and one will be provided at Hill-
grove and at Coonoor. A distant signal will be provided outside Méttupslaiyam and
at Coonoor ; but it is not proposed to erect any either at Kullar or at Hillgrove, nor to
provide any signals at all at either Adderley or Runnymede, until the increase of R
traffic necessitates these being used as crossing stations, nor will any telegraph office
b2 opened at these two stations.

30. Rolling-stock.—Three special engines have been ordered, but they are not likély
to be at work till about this time next year. They will probably weigh about 85 tons
each with a maximum of 13 tons per axle, and a rigid wheel berof about 10 feef. It
is anticipated that the cylinder/of the adhesion gear will be about 12" X 18”, and those
of the rack gear 11" X 18, and thaf the average speed will probably be about L
miles per hour up the 1 in 12} with a full load of 60 tons (exclusive of engine)/on 1
in 40 they should take 90 tons at a specd of about 10 miles per hour.

31. Ten goods bogie wagons have beent already received and are in use. They

'€ carry 22 tons nett and/fas at present erected as open trucks /tare 51 tons. They
measure 33 feet 9 inches over buffers. Six more such are ordered. All will be
/g fitted with screw hand gear working the rack brake, as well as the ordinary adhesion

~ brake. Itisin contemplation to provide vacuum gear also. The Engineer-in-Chief

- / !133 rigged up a crab-winchy gearing into the rack, on one of his open trucks, and finds
> that he can thus work hedvy weights up-hill with much greater economy and safety

= Y@\@@\gm{n‘ﬁﬁ?ggm@, though of course the speed is very slow. This device will,
. " however, éx%e} him to get on with his plate-laying and girder work without waiting
~fortherack engines, as he otherwise might have to do, as it would not be safe to use

_ the adhesion engine borrowed from the South Indian Railway on the 1 in 121 grade.
) 32. In consequence of the special circumstances of this railway, a number of the

standard dimensions fixed for metre gauge railways in general have been relaxed and
a list of these modificatiors is appended.

Seeciar fixed dimensions sanctioned for the ghit rection of the Nilgiri Railway in Government
of India, Public Works Department, .N 0.1033 R.C., of 1ith October 1893.

ﬂcz.s‘v/

©)
o

N

- - . Dimension
< / N " 'No. | Name of standard dimensiong/—vidc Circular No. 7 Ry.; of 2::;3::5’ SP:;’;‘IB({ fsg;le- Remarks
10th August 1892. dimension. | Nilgiri Rail-
. way.
. s PT. IN. . IN.
5]2’ c1uttrg i T | Mazimum radius of carve . . . . 673 0 328 o
23 | Minimum- horizontal distance of any building from the edge 30 0 20 0 As in 1886.
‘of the passenger platfotm. ™~~~ "' . .
83 | Minimum dimension of tunnels—see diagram, viz.—
Height at centre above rails .. . .. . 19 0 156 0
Width at 7* 3“ above rails . . e a2 L, 17 0 16 ©
84 | Minimum distance of tracks, centre to centre, track nearest 18 7 15 0 Asin 1886,
. latform to next track. *
All other tracks in station yard .. . e . 15 6 13 o "» .
36 | Minimum radius of curves for points and crossings . 600 © 828 ©
* 36 | Standard crossings ' .. . .. or .. 1in 6} 1in 6
39 | Minimum length of passenger platform ., .o . 600 0 1560 0
40 Do. of through siding at erossing stations .. 1,600 0 200 0 ,
41 | Minimum height of water tank above rail level at water =20 0 15 0 !
column,
GALLS. GALLS.
44 | Minimum capacity of water tank .e . . 6,240 1,600 .
. FT. IN. FT. 1IN,
47 Do. intenia.l diometer of piping from tank to water ('] 0 4
eolumn.
48 Do. clear length at bottom for ashpits in station yards. 50 0 25 0
51 Do.  width of running sheds for two lines of rail . 45 0 80 0
' 62 Do. do, for one line of rail . 28 0 20 0
B3 Do.  distance centra to centrs of tracks in running shed. 17 0 16 0 {Asin 1886,
' 64 Do. width of doorways in running shed .. . 156 0 12 ¢
, ‘ . TONS, TONS. »
65 | Maximum weight on any pair of wheels of locomotive en- 80 13-0
- ginea. .
66 Do, do. per foot of diameter e 2:67 43
. 68 Dos per foot run of wheel base for tank engine. 2-67 3¢
70 Do, do.  of over buffers ° do. . 1-333 14
72 Do. gross weight of any tank engine . . a2-0 850
80 Do. do. vehicle on any pair of wheels, 6-0 70
81 Do. do. per foot run over buffers . 08 083
- .
4 ( Sl derd Puori ~ Cigere AN s afs ‘ /i S
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' : 83. Staf.—Now that work has been resumed, and is being pushed energetically,
the line has been divided into three divisions, each under an Executive or District

'*- ' .
' ' ‘ Engineer, viz. :— .

Coonoor to Ilillgrove- e oo 6 Mr. Alexaunder.

: ‘ ' i ( Hillgrove to chain 450 ... - 3 ,» DBeaham,
* ’ Chain 450 to Méttupélaiyam ... oo . 73 ,, DButcher.

)

i

L B

b , . :

f These divisions appear on paper to be somewhat unequal, as well as short, but in
l

!
l

1 o . )
R : : ) ) , ] | - fact, cach includes about three miles of exceedingly: heavy work, in which deep rock
' \ ! - cuttings and high bridges alternate in close spcegssioyf_.! in full swing, and requiring
’ | ' constant supervision. Moreover, riding is quite impossible in these portions of the line,
: and the mere labour of getting about is very exhausting. Conscquently I do not think .
i : " that any reduction in staff could be made without seriously hampering the progress of

’ : ‘ the work. . ’ '

; . : : ‘ 34. Probable date of completion.—The t0§a1 amount remaining to be spent in India
' . , : is about Rs. 10,00,000, most of which, as will be seen from the foregoing remarks, is
Ca T : ’ . to be expended on rock blasting in narrow cuttings, where only a limited number of
i . ) . Co T . ' men can work, and on masonry in bridges, many of which are of considerable height _ _
. ' and in peculiarly inaccessible places. Most of the work also is in the unhealthy °/ wrres
portion of the ghat, where workmen dare not remain at night, and consequently lose
much time in going backwards and forwards. Under the circumstances 1 think that
the line is not likely to be completed till about September 1897, and that the staff will

deserve great credit if they succeed in finishing it earliermrzm==mar™> £ :

, 85. In conclusion, it seems not out of Place to add a few remarks as to the lessons T,
L to be drawn from the late accident on the Snowdén Rack Railway, and to see how far M :
they are applicable to the Nilgiri Railway. The circumstances of the two lines differ s
considerably ; the former is on a grade of ¢ ;and its engines aro purely rack .~
engines ; the latter is on a grade of 1in 121,and its engines are duplex, having separate
gear for actuating the rack-pinion, and the adhesion wheels. It is unfortunate thatno.
o s/ regular enquiry has been held on the Snowden accident, but from what has appeared
2 in the newspapers it would seem that the pinion having, from some cause or another,
. escaped from the rack, the engine was released from all control (for the carrying.
! @’\ wheels were quite unbraked /and indeed are- said to have, contrary to the usual rail-
way practice, been loose on their axles) and ran down hill so fast that the pinion
/ could notl%lgagaﬁg'éminto the rack, and simply slid along the top of the teeth, till -
4

=oal LT

T T S
3

TN,

the inevitable derailment followed. The cause of the pinion getting out of the rock %
seems unknown, or at any rate unpublished. Various theorics suggest themselves, e. g.,
a sinkage in the line ; or an inequality in the pitch of the teeth due to too much play
having been left for expansion; or the too sudden application of the rack brake causing
the pinion to jump out; or a combination of ali three and perhaps others. But, what-
ever it be, the deduction, is clear that it is not safe to trust entirely to the rack for
controlling the descent ; some other efficient form of control is essential in addition to (
the rack brake. On the Nilgiri 1 in 12} incline, therefore, all vehiclies should be pro- 7
vided with powerful brakes acting on the ordinary wheels as well as with those acting on :
f the rack brake, and this, it is understood, is being arranged for. It-isunderstoodalso .
\[\’jﬁs that the Cosulting Engineer to the Company in England -eontemplates edding-a device i
R intended to prevent the possibility of the - pinion mounting-therack; and- there-is no S
’ doubt that the adoption of such a device is very- desirable as an additional safeguard.

. OOTACAMUND, o (Signed)  C.W. HODSON, o
27th June 1896. . Senior Government Inspector. o~ crc oy
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INSPECTION REPORT—NILGIRI RAILWAY.

/

. I made this inspection on the 14th and 15th May accompanied by the Engineer--
in-Chief and the officers in charge of the different divisions,

General.—Since the date of the last inspection in May 1894, the very limited sum
of two lakhs of rupees has been allotted for expenditure on works by the official
liquidator. With such a small sum no great progress on works requiring a considerable
expenditure can be expected. The Engineer-in-Chief has devoted the funds at his
disposal mainly to such works as hcadings of tunnels and foundations of bridges and
retaining walls, which, while requiring a less-sum of money than big cuttings and
embankments, take a long time to execute and require very careful supervision. Works
which only needed a small expenditure to complete them have also been finished off.
From a purely engineering point of view the dearth of funds has not been an unmixed

construction.

. . 4 . . . .
.~ - evil since it has afforded opportunities to the Engineer-in-Chief and his staff to study
N - j the alignment and works in great detail, and many improvements and economies have
\ - -; - been devised which would probably have been lost sight of in the ordinary course of

.
B
g et

—— ey W
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The circumstances under which this railway has been and is being constructed
are exceptional and it will be convenient, I think, to deal with it in five sections as

under—

! ; \ MILES,
‘ (1) Coonoor to Runnymede e e s o 3
' 1 AN (2) Runnymede to Ilill Grove .se vee oo ooe .ee ree 3
. (3) Uill Grove to Adderley s ooo N e e .ee 3
! ' (4) Adderley to Kullar ves e . . e w3
(5) Kullar to Méttupilaiyam e . . e voe 43

*

Trrr— - . ‘
TR T R oA YA e T s

in order that a better idea may be given of the amount of work done and of that remain-
ing, as well as the probable time required to complete the line.
The following remarks apply to the line generzlly.

2. Eurthwork.—W herever possible, the line has been carried in cutting except on
the flat portion between Kullar and Méttupdlaiyam. For a rack railway it is essential
that the rails should be everywhere at their correct level, and this condition of things
is difficult to secure in embankments, the soil being very difficult to consolidate, and

. where the slope of the ground is considerable it is almost impossible to make a secure
and stable bank. The cuttings, with the exception of a few heavy slips which are

I 1 . . . . -
¥ mentioned in the report on the different sections, have stood pretty well and will not
3 give any unusual trouble to maintain, :
: ! : 3. Revetment walls—have been avoided as much as possible, but on such side.
< g long ground they are of necessity pretty numerous. The foundations which are
£ ,‘ Ty . taken down well into the solid consist of face walls of masonry in lime with a core
| : ‘-' , HERTI% .- composed of large boulders set in concrete ; the superstructure is usually dry rubble,
. ‘ <o il The following table shows the progress ;= ‘
i f ‘; i 3N g g . -
. & . { N P8
i . ey 41 ;
¢ - B 4 \';\f ) T"t':“]u:g';‘_f‘t"d Finished, In progress. Not commenced.
3 | 1y
P ‘ A~ { . I 45 16 10 19
X ; : .
f o : ! o = e LRy
} . ‘ "1‘ - -
2 - | I
i i 3
| e
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i
:
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4." Minor bridges—A large proportion of the revetment walls being at the heads

of gorges, the culvert forms part of the wall. Omitting those which are combined

with retaining walls, the projected number of minor bridgesis 113, and progress has
been as follows :— ’ 8

Total estimated -F' .
number, . inished. In progress. Not commenced,
113 60 N 63 |

8. Major bridges.—In order to utilize the money at commay
: ; und to the
the policy has been.to get all bridges founded, leaving the superstruetu:ebteiflt :&Z:\Iiiar%g’
The foundation being the most troublesome part of the work and that which takes.
the longest time, the progress has been much better in fact than it appears : stone is
a;:)un;iant anrghof good quality and it will take but a i s stone 1
structure. LThe masonry is of excellent quality. Prec ti A
flhe case I?f high piers ({;1 the 12 per eent(.1 gradz to provailzilel: o
ue to the train travelling up the rack. The Engineer-in-Chief i
the resistance of the pier to overturnip g by building in railslient(? rt(;]gorsszssgr;n cr%i:

girders will rest on cast-iron bed plates with thei
and will be securely anchored to It)he l:W‘er pier sll‘r ;l())gt;urface Phratiel to the grade,

slide on the upper.  The progress has been as under :— ent and will e let free to

8 i .
Mo Cheimage pans, Height of abutments, Height of piers,
Number.,
wber.| Length.] Total, Exef:uted. Total. | Executed. Remarks.
. , (1)36° 5
1. Kaitera ,, . 95 4 €0 { Ig %gl Cci)n;p, (2146 ‘ﬁ,
2. Holioul ., . 120 1| et N2 19| O W
{ 8.27° | Comp, > *
3. Bunnymede - 135 { VI 10) Noel| pe > .-
1 601 8.18 12 }(1)20' 12
4. Coonoor ,, o 150 1 60 { 1:3 30" 1 Comp.
) 241 D : .. .
6. . .. 188 1 ol %4 S| o |} Completed.
: . 297 15 A .
6. Bon Hope . 223 1 60 { lg. is; Nit. . . .
R . 19 ¢ A .o
7 . 2an 1{. & { lg }i" Ci))mp, . :“
8 - 281 1 o|{ X1 ol .
8, 60’ 28’ *e .-
° 303 1 N. 28/ / o v
40 . 94 4 . .
10. 324 2 el N3z H } o I
11. Burliar ,, . 870 { 1 80 { N.s | o ¥ ¥
1 60 8 21 } (1)46' [ Com
12, . 406 3 N.12 P
6o { S, 18’ e (;)58' - 18 | Abatments and one
13. o 440 1 éo { N. ¢35 i, (2)88 . Pier not commenced.
’ . NS ;2: du .- - Kot becun
14, . 468 1 60 . . . Pier founded ; abat-
] ment found io
Bov | am ' progress.
15. 470 9 N. 30 e .. . Not be
B . .60 - .- . gnn.
P I A [ A W | LT I
: 60 { 8. 55 g’, . . One sbutment found-
17. .. 625 3 60 { N.og e -, . ed, execution ot the
8. 2¢' ¥ g’;’ g: other in progress.
18, - 645 2 60 1 N.og o | ( (136
. { 2 10 { 8. 21 }g, {(2:45' 2“:
19. Kaller ,,  , o) 3l e|f Mo 15 | (e 20
. 43’ IR
. .- 585 1 elf Yo Comp. | (248 20
31 8.2 0 Do | .
. . 608 1 Noeg| . .
‘ { 60 { S oo Do. .. . Completed.
22. : . 620 2 N. 23 ° .- '
40 y . °
{ &% o hwse | comp. ]
28. Bhavanu | - 818 { g 100 { N. 32 . (130" | Do, Completed girders in
60 8. 10 . {(2)42' Do. r position,
(3251 Do J )

3

~

i ' hort, the
ine tunnels on the line, but they are mostly short,
" Tl{n?f?l?%a}é:re ';ll‘leeyl'l;?*(; aﬁ in progress exce’Pt those of which the headings
zxz:gtelf:og?ﬁ]b The {olioviring table shows the progress in each :— o
gh.

. i i Widening com- | Probable lining Remarks.
thin| Feet of heading ng com- | ] 0 lin
Nuamber. Chainage. Lerf‘fet. ! . driven. pleted in feet. required.
Work stopped.
1 " 176 | 317 Complete. lgg Abo;t'::l.lQO' stopp
3 ‘;’2(1; 222 lg; Commenced. . 21:7’ ié. In progress.
3 .o il ..
i 294 }gg Abort lt(;)ostaﬂ. Nl 1\?1. In pr%;;esa.
¢ 2?1; 288 ‘112 Nlalo 1:;01' Do:
g 4717 161 Com}?,lgte. : N Lo Do.
g 806 " 2 i, i, Do.
9

ient i ided to build
of the steep gradient it has been decided to
7. Bc]t{laiﬁﬁghﬁ?ﬁsth: Z%%\i: there is a tendency' pa}rticularl_y on the loviverlpor.
b‘allast wa Stones of too small a size for th'ls work : 1t.1s essential that on g targe
tion to 128?11&?1 be used, the interstices only being packed with small. The space be vs;eglrll
%t(illle:tswz.ll and side of cutting should be everywhere paved with stones excep
alla .

hard'i‘(ifki)allast is of good qualit,y and consists of 6” of bottom ballast broken to
e ;

< 1" cube. .

’ " of top ballast broken to 13" cu . '

4” cube and 6” 0 topa — The whole of the rails, rack and fastenings and points and

b Permqnent-wky.bm 111 miles of wooden sicepers are still to be purchased.

crﬁssmgls ifvelannz;créached cﬁain 621, or 62 miles fiom Méttupélaiyam : the rack has
The rails

3 : it tation, chain 645, up to chain 621. This work
also been fixed in position from Kullar s ve; each rail,ispcut to the exact calculated

: : ted ; on our ) . > ex:
has been V‘?I'Yb coaé'e{lleltyo et}lizmi)mpér curve by a rail-bending mgchme. At‘ change;
lefngthd??g: 1wi'sertxicalg curves are introduced which give a very finished appearance an
of gradi

ini .oace smoothly With the rack at changes of gradient.

will epable .the pmlobn -lt;,,e:i%l‘here are four intermediate stations: Runnymede,

9, Stations aad M d iqilu.llar Station sites are all levelled and gang-buts have
Hill Grove, Adderley, at“H'll Gro;re' and Kullar the station houses are completed, and
been built at each. A 0 ;egs At Coonoor the station site is levelled and the goods
that at Adderle}{ isf;:mlgrage (;o;nplete, but po buildings have bfeen begun as y-et.
and passenger pia ling-stock. —1he remarks in the previous report still appl‘]{

ltO.thPtla:f] Zﬁiizg ;uiqs been borrowed from the South Indian Railway to wor
except that gine A

trains out to Kullar.i .

SECTION 'I.—-COONOOR to Ruxxymepe—3 MILES,

’ : ing ks still remain :—
: 1 is nearly completed : the following \zvor .
11. The sectlonul 'S at c;zraz'n 68.—Three-quarters finished ; bgt aslip has occurrgd
h EE{ zlw;gl;(f Z{)ewc'?eared out, but is not, I think, likely to give serious troublein
which w a ‘

future. . ohain 94.—About séven-eighths finished ; here also a slip has occurred
" Cutlhing ¢ y

: ; ly. , )
to which the S8 leu;agﬂ_{jlaop?ﬁz.'fhis has been commented on in a note by the Senior

) _ Cutling chains 99 t report. 'The cutting has been taken out to forma-
Government Ins_pec;o;ot‘{: tt)ﬁi hl;\ssbee£ partially filled up again by a slip which ﬁ_}i{:eggs
tion throughout }(Lls nd sor o distance along the cutting of five chains. The hi }? o
far up the hill 81 : is composed of boulders and clay resting ona rock bed, w 1;‘:111
above the cuttu;]ridh angle and crops out at a great h.elght .above _the cutting. ‘T e
slopes at & Very teDd by ?prings and it would be practically impossible to draiu 1it. It
detritus 18 PETE0 4 possible to bring the line any further out and it is proposed to
has not been foun Pb building a heavy retaining wall carried well .belox_v formation
meet the dlfﬁcultgd wyith deep holes and’ where necessary to cover in with arching.

”‘1;1@ ampi{dlﬁ‘::;dto be done in short lengths and will take time : with luck and dry
This wo : ] ‘ ’

weather, perhaps eight months.

e
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.Bome huge boulders i

4

... Cutting chain 119.—Left unfinished in order to carry spoil a the brid
at south end and lead to bank, ‘ P cerss ° oneee

Kaiteru bridge.—The abutme
two-thirds done, and the centra] pie
time to complete.

Ballast and ballast walling.
mentioned. )

With exception of the

trouble lip at i —102: y 1 i
to o to complets the seerty. some slip at chain 98102, there is very little

nfs and south pier are finished, the north pier is
r hag footings completed. It will take but a short

—Completed with exception of cuttings above

SecrroN II.—Rux

12. For the first two mj]
seven-eighths completed : fro
of which perhaps one-third g done,

13. Earthwork.—The heaviest work

Ben Iope cli ff.—T he line §
cular cliff for ap distf et

but a good deal of

NYMEDE To HrLL Grove—3 Mirgs.

¢s from Runnymede the work

13 well forward, perhaps
m thence to end of section there D ok

is 2 mile of heavy work,
s are as under ;—
here carried along the fac
ance of 91 clains, The most difficult
benching anq walling still remaing ;
Cutting chain 263 in hard

rock, 3 chaing long, greatest de th §
» - 271, 2} chaing long, greatest depth 75 feet P 'O.O..f%t

e of an almost perpendi-
portion of the work is done,

1 done.

5 ?”

14. Tunnels.—There ar
is the only oue likely to de]. 0 Nos. 1to § (see paragraph 6). No. 1
its length, it will talza nine monthg, Tlilses‘t)l?ﬁle}f 1t to require lining for one-third of
and could be completed in : S are not like

SiX month, ly togive any trouble
15, Revetment walls, ‘

—There ar ‘IO. 3 .
meunced. The most important are tl?ea;(t)(l)ﬁ)e\t}i]:; falevgn either in Progress or not com-
o
Chain 166, 200 feet long i :
- 1?9: 100 S Maximum Pelgl}tfg foet, c« § finisled.
i F A N
' $1) see oo
Y 990, » » 30, .. %\-’ b
1] 9 ) 130 » 30 » i LYY Ot begun‘

”» oes ses i ﬁnibhed.

: P 5). Th : .
Tapidly pushed to completion, 7 all have their found

19. From Hi|
left to do, but fr

very heavy work which i ) lon, about 21 mil. ;

of the ghit is exous dinglls:yvinh:dlelﬁward This ig owing to: fh;dfxltl‘t}sl" :}:(})r'e o s;)ilgl:
they have to walk to the worl. althy and it is impossib] L that this por
thus lose much time,

OW rcturning at night and
20, Eartth(k.~The biggest works are ag under : |
Cutting chai N
f chain 3?2, length 499 feet, maximum depy,
T 200 ° Pth 65 feet 3 done
" » w300 . B
no S, a0 Y 53 S
. » 408, » 450 :: . 25 :: :: .
This last cutting hag been . "0 :

Next to that at chain 98 it {

Iore | : ip has filled jt § in,
20 40 o 8 TS troubla Thag e in aEsin
@ cutting which are pretty

- el T0
= W

e e et
e e~ ,;:?-?“'S"Z'"—-—;r

.

i st o i e e e e s A gy

‘ .

5.

‘ i iti akes
h has already fallen. Their position m
:11:1 lel;:ing away the slip, and I think it would be

vy f dynamite
them from above. Heavy charges o X
well to take Stﬁps at gﬁfz ;otﬁgt:;hhill and down hill sides of them and at a sufficient
exploded simultaneou

' delay progress .
: 1f not removed now, they may .
' i he desired result.
depth, might have t

; in full swing. | . . ‘ d four-
when work is resumed in vertical cliff similar to that at Ben Hope an -

" Clif at chain 420, 1?‘ x}eaﬂ;’ ;egllccaéiich takes longest time is completed andﬂ
iminar

chains long. The prel
benching is in progress :—

certain to come down eventually 1,{
it exceedingly dangerous to wor

i 82 feet ... 2 done.
: ins 5, maximum depth
Cutting 428, length in chains 2 ) gg 5 eee ee g »
" 436, ” ) 3 »» 50 ) S e % !:
” 441, . » . 7 " 80 ” . & :’
”» 4;;’ ” 3 » 9 ses vee
4 ”» . .
E:’ t zent,walls —The most important are the following:: Ly
. Lvevel . . i t ... one.
& :n 351, length 200 feet, maximumt height %g fei W S
Chaln ”97’ 150 ” » 30 ” esp (XX} '5 ”
" 400, » 100 . > 35 , .. . .. Notbegun.
" e L 120 » 2% 5 .. .. Do
. 432, . 120 4 » 30 , .. .. Do
Y44, o, 200 5 » 8% , .. .. Do
» 450; 1 100 » ”
”

i . h 6). The

the section Nos. 6,7, 8 (see paragrap :

99. Tunnels. -—Therelare lfa}m]il;fe3()7rz) € fwo adits have been mi %e z‘;ﬁ‘l t:z (faé‘f)?lgh
e ¢ Burliﬁ.r ltlu;ll::d’in(és are boing dri?\)rgnoj Z(‘)Wfatlele: Satf r&Ilr; SO(:lth end ; the rest

iff, from which ¢ . ining for 30 sou he rc

;ggeg,h The tunne(li ZL% rf(?:kue '11‘1];1; wgork mightl;blz completed in six months. The
to be good & ¢ likely to give trouble. .

zfﬁ):ﬁinnels are small andtnm];;gz }4706, 440, 466 and 474 (see paragraph 5) are the

—Those at ¢

. i ; the others are all finished up to

23." Dridges O ve in progress; t ‘
but foundation

most backward,

above footings.

t and ballast walls. A
%)413 tlf: lvlvajrkz detailed above, those mos

Burliar tun}lel.

Cliff at chain 420.

i hain 408. ‘
g;lg“r‘i;‘,iiifaﬁ‘chains 166, 470, 475 and 480.

. . in nin ths.
diture of money the section might be completed in nine months
With free expen

Sgorrox 1V.—AppERLEY T0 KuLrar—3 MILEs. -

T thine done. \ .
~Nothing I(i)kel}’ to delay progress are as under :—

i to be done. From chain
‘ i1 539 there is not much left ne. ;
25. From Adderley ti? ac };:11113 5there is some heavy gart}lwon'k v:lhwh'tﬁ :ﬁ:ye‘zzec];_
539 to chain 596, or abm; o a,bout halt maile, there is littl t‘:ﬂlo W;he e excep-
ward. F rOII{) Phamtg?lg ::t chain 606. From chain 621 to K ar.
tion of one big cu

complete and rails are laid.

26. E’artbwork.——'l‘he:t.a are
months at least: these3:1' 4‘3 Jength 4 chains, maximum depth gg feet ... g dor
5 ‘— ’ ” ” [1) e
8L o the ’ f any importance :—
Besides these tlsliafoliowiné are the only ones of any imp
eside ,

: i depth 55 feet e 3 done.
: hains, masimum ; v
Cutting chain 234, length‘ g chains, ; L 50, HE
”

(1] [y ”
. »” ”» *
”

two large cuttings which will take probably six

% done.
Cutting chain

¥

. 606, » 5 y will be not ‘more than €0 feet and being in

hard rock will give 10 trouble. 1 founded sjmd cam e very soon completed.

" - d )
o b 5Ih Cfs ezj;lls —-Eightccntchams are done between Ad‘_ierley and
1418 S :
hai 2%.14Balgi:fxtcallx',;it boaf the section 18 complete
chain 614. .
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Secrion V.—K
: ULLAR T0 ME
TTUPA 48
LAIVAM—42 Mivrrs,

Completed.

80. Photographs
course of the inspert)ztioife e

31. With regard t .
done by a contract o the important questi

J ractor (the late Mr. R, Wooilley);(i);l igfifnolfg’%'icgle zvorkg having been
; ssible to sa '

the expenditure has b
! has been, but it
rupees: the Eng tn-Chict estin . ‘ $
P e Engineer-in-Chief estimag:es tehat;L 1;2111 Ii(;lll(%hly ] mecs 0,20 lakho of
2 s are

the line, makin
g the total. i ;
closely {0 the amount cost from 321 to 344 lakhs - Still required to comp),
duted August 19¢h, 1805, wp e detailod extimato ombotiod o LRprOXimates vy
ggregated to Rs. 32,75 207 V. No. 1106 R,
Decessary money is pr let the we ’
be finished in cig provided to push th plete the works agsumi
shed in eighteen months anq tha;3 i:v v(:'t)l; as much a8 possible, ITI:&%: ti}tlazoﬂllg
u
1t on any earlie
r

15¢ | i
b June 1895, (Signed)  F.D. FOWLER
' Government Inspector ot',RaﬂWa
ys.

N »
_AVote by Sendor Government Inspector

"The re hort of F
eéxecution o%\ theowgll(:.Go\‘;gnment nsp
'O should be undertaken at once . ;

(Signed) . P.R. UPCOTT .

) Seni
.. ~enlor Government Inspector‘

17th June 1895‘

T T e T
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Juxe 1895, No. 432 R., PusLic WORKS.
RS

28TH

I W NI
vww"w"

P | ;
GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

S—
Railway.
Read the followin‘gr paper:i—
n of the Nilgiri Railway,
e T

No. 432 B, Public Works. -
on report be forwarded to the Government of

. Report on Inspectio dated 15th June 1895.

g—dated 28th June 1895,
Ordered that a copy of the Inspecti p :
India, and to the undermentioned officers for information :—

(1) The Engineer-in-(:)hief, Nilgiri Railway.
(2) » Official Liquidator, = 5 .
(3) , Agent and Manager, Madras Railway.
(4) , Examiner of Railway Accounts.

[Here enter No. 433 R., dated 28th June 1895.]

(True Extract.)
(Signed) F. R. UPCOTT,

Joint Secy. to Govt., P.W.D,,
Railway Branch.

OB&DE

To the En . eer-in-Chief, Nilgiri Railway.
,, Official Liquidator, ” .

., Agent and Manager, Madras Railway.
Exzaminer of Railway Accounts.

»

’
opseMENT—dated 28th June 1895, No. 433 R, Public Workes.

ExND
Forwarded.

(By order.)

(Signed)  F. R. UPCOTT,
" Joint Secy. to Govt., P.W.D,,
: ' Railway Branch.

E£xd, T. K. Narayana Aiysngsr.
Spare Copies ,
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65 ht f AILWAY. | | D }é G
obl. of {1895} g¥ld S T B —
‘ hra& ‘ ’ ; f . 4 2lst Juxe 1894, No. 364 R., Pusuic Works.
PUBLIC WORKS. N -

GOVERNMENT OF MADRAS.

1'E PUBLIC WORKS DEPARTMENT.

‘ . ) \ Railway,
o . Read the following papers :—

, ~ Inspection Report, Nilgiri Baiiway.

) The inspection was made on 18th, 19th and 23rd May in company with the
Engineer-in-Chief and the Assistant Engineers of the railway.

Dated June, 28th,

9. Earthwork.—The amount of earthwork done is approximately shown in the
1 accompanying tabular statement, which has been mainly derived from the progress
section mow in course of preparation. Any apparent discrepancies between this
Enel. 3 statement and that embodied in the inspection report of May 1893 are attributable
A ) ) H{d to slips which must of necessity occur on 2 line of this description. On the whole,
3
i

k the cuttings are standing well, but there are a few minor slips and a rather heavy
G.0., 28th June 1895, Nos, 432, | : {

Recd,

one in the Glenmore estate. If funds can be provided, the latter might with advan-

HE tage be cleared. The banks, where made, appear to have nearly reached their final
433 R. 1 settlement.
- aon. ™ | Approxi-
a’;gfﬁ]t Remarks.
From To done.
0 32 13 The banks will require making up.
39 41 2 ‘
- 41 50 1" | A little filling required at chainage 47-48.
: JU . ) 50 60 1 | A little excavation to be done at chainage 51-52.
. | ol Bl
.80 90 Z | About 38 feet of cutting for 5 chains length will complete.
90 100 1 | About 6 chains of 13 feet of cutting still remains to be done.
100 }lg 1% Four and a-half chains of clearing required owing to a bad slip.
116 18 . : .
! 118 130 1 |Practically finished; one chain of 22 feet cutting and 1} chains
) 10 feet filling still remaining.
130 136
- \ 136 148 % | Three (ihains of 8 feet and 1} chains 2 feet cutting required to
complete. :
e 148 150 2 | One chain of 2 feet cutting will finish.
: ] i 150 185 I | Three chains of cutting requires to be taken out 8 feet in depth.
R ' h, 165 172 - 2 | Four chains of 10 feet cutting still requires to be done.
‘ . L.:{ 172 182 1 The work is complete with the exception of 308 feet of tunnel.
: 5 182 191 1 Practically done; only a couple of chains of 3 feet cutting remain-
.t me,
) : , \ 4 191 | 193 1, °
o o e . 2 ¥ 193 198 z ne and a-half chains of 8 feet cutting remains to be done.
Nllg 1r1 Rallway " 198 38% ]% Two chains to be taken out about 8 feet more in depth.
. o 201
¥ orwax;dmg copy of the Government Bl 202 210 1 |Excavation aggregating two chains in length and 8 feet in depth
Inspector’s Inspection report on the —, : EE remains to be done.
- 210 218 1 | Two chains averaging 3 feet in depth to complete.
~ 218 224 1 | Complete except tunnel and filling at girder bridge.
Py 224 ggg é— An average depth of 8 feet to be taken out for 1} chains.
228 3 .
_ 237 242 0 Practically untouched.
‘ 11 242 246 i ‘
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Chainage from

Coonour,
—_—
From To
246 256
256 | 973
272 17
277 281
281 284
284 290
290 207
297 303
303 310
310 323
323 348
348 899
399 406
406 408
408 412
412 425
425 430
430 433
433 436
436 415
445 450
450 456
456 465
465 467
467 469
. 469 472
472 474
474 487
487 490
490 498
498 503
503 505
505 515
515 527
527 538
538 54
542 550
550 567
567 578
578 585
. 585 | 506
596 607
607 | 610
610 618
618 621
621 . 62
624 627
627 640
640 925

Approxi-

mate

amount

done,

——
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Remarks,

There Temaing to complete 3 chaing of 3
A 1;znd 3 chains_ of 30 feet cutting,
.dool;te.two chains to be taken ot 3 feet more ang the filling to be

feet, 5 chains of 16 feet,

Four chaing of 4 feet cuttiy and ;
th :
0 complete cutting aggreg ating é’ ﬁ%};’}g Témams to be dope,
T elght_ remaing,

108 in length 5 foet in
® cutting requires deenen

ening g
About 17 chaing averagirll)g 3 feetbgzgt?x %of thi
'al_l the bank Temaing to e done,
illing wntoyeheq and 21 chgj
in depth to be done,
1X chaing of
ling,

ractically untouched,
OUr chaing of 19 feet i
Nine chai.ns of 10 feet o

ns of eXeavation aggregating 20 feet

cutbing averaging ¢ feet to be qope and all the

chaing Jop t
depth of eXcavatioy forgz clf:ixt): tlg “ﬂgrgg:f ot 6 feet.

fomplet utting ang ¢}, whole of ¢, filling to
teen § t : .
. vated, oet depth of cutting for 9 chaing still Temaing to exca-
fillingg untouched ; oyty; ‘
30 foet i, height o belggngggregatmg 11 chaing in length and
Three chaing of 10 feet ¢ ,

4 chaing, :
W0 chaing of 99 feet cuttin i
M0 remaing,
A{)loa%gregate. of 10 chajng of 11 feet cuttin i
) ut 10 c}lalns of 12 Teet cutting to be g o, ains.
Exi‘l'eg_ohams gf }? feet Cutting remaing one.
Uding probable ¢ hai
Temaing {q be done, “unel about 4 chaing Qf 17 fect outting

Fl(l)lfml% gntouched. Exclugiy

ect cutting remaiyy g probab}e tunge] about 1} chains

Filling yp4 hed i
of l5>feet0 ached. Thre‘e “hain

8 to be €Xcavateq g farthe
- W0 chaing of 20 feet cuttin

ing eh.ains to be taken out g to be done,

5 »
1X ohaing tg 1, deepeneq 7 feef eet more,

r depth

| Filling Untouched, Ty, ™ ‘

° £ 9 foet i
our chaing to e tak 290 oe cutting to be done,
: :llling untouched, o Ot 12 foct more,. ’
_1 hree chaing of 7 feet Cutting Temaing

Cutting finished. Ty, chaing of ¢ feet f11in o to be done
g .
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21st Juxe 1894, No. 364 R., PusrLic Works.

i just been com-
— tment wall at chainage 257 has jus
3. Revetment 1111562 fn Iz;?;eraxzo height of 9 feet is requ}redhtol cotn;ile;:t ';1;2
menced and f&?hchi};;ﬁg are standing well and those referred to in the last rep
wall there. e ; '
: ) ) 1
finished. —The progress on the minor bridges an
. Ino» d Culverts. 4
4. Bridges (Minor) an

: S — .
culverts is as follow Complotod. Tn progress.

Openings. ~ ! N
2 x 12" PiPe drain oon ‘ -:: :” o . % :
1 X ]8” kil eae . ) " o » -
1 x 2 culvert ... w14 3
2x 2 een .es .." . . » 4
3 X 2’ " » I see ess XYY } ..
x 4
i x 4 . (arch) pe e ; .
R ;U
1x 6 (arch) ... y . ; :
R R T T
1 x 10, (arch) ... vee - 2 :
20" girder bridge ... | 3 1
e : Total eer 40 6

A

1 , stone of excellent quality (gneiss)
ohout is extremely good,
The masonry throug .

being abundant. the major bridges is as follows :—
Major.—The progress on
d. Bridges, Major.

ier 25 feet above
—_— abutment completed, first pler
Kartarg 4 stgt{: gf;ve gf&igt water level, being 12 feet from the bottom of
und, second pler

t as regards
gro 61 feet high, lower abutment complete excep g

the foundations, third pier 2

i : butment finished.
wing walls. t.—Upper abutment 22 feet up, lower a
Hulikal 1 X 40 feel.—Up

r abutment finished, pier
d1 x 100 j:eet.—.Upper abutm ioned for
. Runnymeade lbﬁn?gn{eleg ?get high. This bridge Wag ?N%lgaglﬂfgsilﬁnsons:-
11 feet highiégv;ezta b1:1t has been since increased by one 60 fee op , :
one span of -e 4 the main stream. . . v, R .
quence of alteration Zf) Jfeet.—The masonry of this bridge is finished. 5 6" womer 7
Coonoorler "Jos Chainage 188, 1 X 60 feel.—~Lower abutment 10' 6, upp
DBridge Ve, y Ut

vkigh No. 96, Chainage 223, 1 X 00 feet—Lower abutment 8 fect high,
Bridge No. 90,

enced. : {.—DBoth abutments finished.
e . 8.4, Clhainags 277, 1 X 60 feet. iy
Bridge No. 82 A,}ICt“: e9281 ’] X 60 feet.—Lower abutment 1121 v6e1 ll)l;i,nh(:
Dridge No. 82& ¢ %Zzisgwiu be’ the highest bridge on the line, rail le g
. ced. ) :
upper %gsgeﬁri?:?e the boFtom gfz th; n;ug(})hj'get,—smne is being collected.
Bridge No. 75, Uhazf’agi 52 é 3 % 60 fggt,_Foundatiox:}s of upper and lgw%:
Brl'dyfl A;oh‘:’fg P%f‘ggﬁmencéd and about four feet height of masonry bui
abutments an '0!‘ . .
i ’ . —The foundations of
in the second Pl‘i . 545, 2 % 60 feet and 2_)( 40 feet. . 1
Bridge o. 81, Ulizgzg‘;‘z;ress: and the masonry in the remal?degff ihetb;;;ii%;
the upper al?{lt?eﬁfea;‘guowing heights : first pier 14 feet, second pier 213 feet,
been built to 13 feet. - . _
g?:r 20 feet, 10}"’ ;Zutcl;‘;?:age 6085, 1 X 60 feet.—'l‘.he foundations of both abut-
Bridge No. ¢, : : . .

. )
ments bave been commenced.

about
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4 21st June 1894, N

0. 36

4 R., Preric Works,
Bridge No. 21, Chainage 620, 2

Bhavdni bridge 2 % 100 Jeet and 9
the 100 feet span at the Méttupaﬂaiyam end are erected g
other 100 feet span are in position, The gi
_Position between the main o

o
of this span are,

girders are about to be re
were used to supplement th

e cross girders
maining U feet
Pan, where they

in position, The re
moved from the Méttupslaiyam land
: © Permanent girders during” the rolline ov

feet spans, to their final position (p the Coonoor side, This work :\SI e:foiothfe: ?,?,
easily carried out, and the numerous difficulties which have occurred i u e
with this bridge can be considered ag ﬁnally overcome, 'R conuection

6. Owing to the fall in the price of exch

el . ange and the ¢ i

Indian cost of_1ron work, the €conomy of Crossing the numerOugsrifi}ilznt mctl)-easeg
1ron standards is questionable, anq tpq Engineer-in-Chief is at es on brace
considering alternative masonry designg, freseut engaged in
exchange he anticipates the use of stone w

1 understanq that at ()
ill effect a sma)) saving, ° resent value of

7. Tunnels.— About 120 feet of .
nelling at chainage 174-35 0 headmc has beep

h - 7.450
with at about formation level, : Unfortunately

driven out of 308 feot of tun-
& seam of ¢],

& slopin . Y has been met
occurs alayer of solid rock aboyt 28 fe%tat(ﬂ'i(::sl?, %lﬁiill??nttollatrfrsmg]e valley. Over this
oln the move as the toe of the oy is splitting Vertically, 1 wapﬁi‘oach 13 evidently
clay seam which ig Very narrow here has been wagh ed out lets: ould appear that the
rock down. on to the-rocky stratum belgyy, The treat citing the Superimposed
consideration or g slip of considerg}, S et of this

"1l require careful

A th i

’ hainages 54 and 545 byt n?) :vlglllie%mlsntt!g
For about four mil

laid, : - €8 out of (pq

aa],llg.b I_t 18 retained by ¢ stone ballast walli

usiness appo 08, which g tﬁf };allast has been
: arance. From Kullay station ? >1ves the line g very neat
allasted.  The progress on thy ghit scotion 1g o fﬁﬂf Haiyam the lige i ms"lgh‘y
Chainage. ‘ .
0to 225 side drg;
2% to 30 o dol:ams’ ballgst alls anq ballagt spread,
32 to 38 do, dO. do.
o8 4 b Q.
48 to &g do. i do,
53 to 63 do, > do.
70 to 80 do. do. do.
1053 40 1145 2 do do.
Ustong g Qo do,
1255 o 1535 iy 1508 and alast wory, only..
185 to 140 ° g 08, ballast wallg g Vallagt preqg
140 to 142, : o - )
135 £y 150 side d(riz:.’ms and baliast walls only,
180 to 1875, side dras ; o
2035 to 915 ' C° d;f"msi balli:ist walls apng ballggt Spread
598 to 6025 g do. do. P
. do,

5
4 R., Pusric Wozks.

894 No. 36 ]

91sr Jong 1894,

i i bridge, the
fagap at the Bhavéni bridge,
ith the ex0eFEE” ' his length
9 Permanent'V‘;iY-I;iYggm MéttuPilzlllst;agl()tl%SK ltl;l;: :(t:lggtl;te?lngitth 1ssix-ho{%ed
rails have beeélr roughe);dhesion 1'?:,1: ifiel:s of rack-rail are stacked at Mét?fél:;}('ﬁ;né
ga;! :)11':.&1: (ifo;, d;ep secgoﬁutrr;}fere they are retained by the Agra Bank p
8 : t Cali
and six miles are @

payment of charges. «og dn the ghit scetion the station sites are mostly

: lar
. t nearly finished. 'At Kul

10. Stations and de and Hill Grove gang hu Si atr:d. AZ Méttupdlaiyam the

" and at Runnymead hut are almost complete be eventually used

fevelled, 50 house and gang oY on to the sidings which are to he 1d complete the
%‘9 .Statmin[; (?hief wishes Eoi;udiSi rous that the Madras Railway shou P

4ng1neer: .' 7 '1“'ay an !
vileiri Rat ! ossible. .
:)éézlg l;ltet;‘ations as s00n 25 P I gather that the details given in the last report

i ' t as regards the
11. Plant Rolling-stocks way and girders still hold good except as reg

t
ina-stock,
lant, rolling-s '
D k-rail referred to 10 Parss

18
12. T understand that the prov!

iquida been able to allot
:onal liquidator has only 1 °
an:frtlﬁat tge amount has to last till August next.
: yorks
enditure o ¥

i de, and1f it can be
it of much progress being made, an
0.000 for exper uate to admit of fullest extent possible. W'1th funds so
T 51 is totally lnadeq1 mented t0 thﬁ- f is unable to let out contracts for those
Thia eert be SUPPY i in-Chie for their satisfactory
should Lpgipeer-! command of money for

managed shouX sal, the LD3 Jerable 181! f petty contractors.

imi his dispos, iire COUSICE " rks within the power of petty /

lu:rl]tfgd"itthe Line “’lﬁfélr:feo%:a restricted t0 Wfﬁe shape of interest on expended capital,
w :

d he1s

ey in - tion of a few big
execution, anean a great ‘Y?ste Ofv imﬁof{)ey delayed by the non completio
‘I'his must M he railway

e iloiri Railway

ipanci dition of the Nilgiri Rai

. te financial con . ri Railway

2s the openiP& Ziet that the unf.or(truzlfathe line by at least nine months even oh
tam enlno .

works. Tes the op

. ne . cust.
Company wﬂhspng fgrthcommg ufter AUS

i E.
ici . . SHELLEY, Captain, R.E.,
putiient 22 (Signed) A %ocjernment Inspector of Railways.
MaDRAS,
894.
26th May 1

Senior Covernment Inspector of Railways.
Note by ¢ . .

in 71 the t
. tion at chalnl ing. .
I found on mSpechhis requires watch! . to the dip of the rock and lodgment 203
from the main 102 i()2 there is danger OWXI?E;Chief will endeavour to run the line
. 8,
At chains 9

W i al s ‘ : 1 y y. t 28 feet curve. or
ntinu 1 ]jpt,be resent alignment b carr lng on e

ater ol co P he 3 F

feet fl]l‘tber out fl'OHl

< inclined dry stone drains for
e e

! ing, 3 Tev tting Wl ..
securl(rll_g t;ﬁ:e?}:t hg’face of thi :;Zg s in rock for t201.feet; from formation with clay
some Cisk —This et re this against slips. :

Clmini‘h .10:;1,2: will probably sect above should have a dry stone wall built
above ; archin t-h

. _The 1€es
Chain 171.

ouse Or chatirirtrilon
jc prote b
b pillars as @ public P
between verandall P 178.~1 do no

i k.is on the move because at
t think tho oo i k was slipping.
i 170 bich would 1o T s th'?c Ii(x)lcif “x;loveni)gnt %s
Tunnel ot .c’m'n open B ace “;'acks to be plastered up to ascerta
base there 18 87 % ..o "the ¢
21: a precautioll sc(,l an invert of 8

! hould be put in "and carried to the
mall et ~thi f its length.
lace, and i 5% £ o] will require lining for two-thirds of its leng
taking p ace, This un
end of open cut. ; the i25P°

tion is satisfactory in regard to the quantity of work
cti
The result 0

done and its quality

op of the railway cutting is about 15 feet

e

S AL wedretstL batowt o b or

s e
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6 2lst June 1894, No. 364 R, PusLIc Works,

——

The staff are now transferred from Mr. R Wonlley, contractor, t ial liqui
by : . o XLTe L o th -
dator, and it is very desirable in the interests of the rafilway that their ?ugﬁzlztll'lv(}:;s

should be secured by whaiever agency that completes the rail ;
tion of those interested - rauway, For the infor-
;naai‘l;‘?;ly(.) ose Interested, an estimate shoulé be made of the cost pf completing the

Q0TACAMUND, : : (8i
guned)  F. R. UPCOTT
7th June 1894, Senior Govt. Inspector of B::.ilways.

——————

From the Engineer-in-Chief, Nilgiri Rajlwa .to i
the C ult inol 3
ways, dated Coonoor, 18thyjune 1894,01?0. 2111155.En°meer for Rail-
In reply to your verbal request I have the h .
showing approximately the proportion of work done Ogi%trl\ttﬁ s}:'})fi‘{;t_l“ memorandum
and the probable amount required to complete it, & 1iway up to date

2. Full detailed completion estimates are being prepared.

3. It should be noted that t

his estimate i .
rack and all other material now deﬁveiz&r?l:vz ll)zelx)la:(:ildo?orthe sssumption that the

N—

En~cLosure,

ArproxiMATE estimate showing the proportion of the wo

o rk done up to the end of June 1894

© sum required to complete,

Head of estimats. ] P:E::;i;n Amount required
done, to complete.
. Indian Expendityp,, o
I. Preliminary expensg ks,
IL Land o s ]
- I1I. Formation— R B Y
(1) Earthwork .
@ Pones . LWl d | 300000
, etainin e ,00,0
IV. Bridgework— Swalls i 50,08g
(1) Major bridges _ .
(2) Minor g, T T e 3 50,000
(8) Viaduets i 50,000
VI‘IT. :}é‘eﬁou;g, %o. .. T e 3 1,50,000
. Ballast and Perp, v i 10,
() By~
ermanent-wav lavine 3 40,00
(3) Sleepers %7 laying i 1,00 ()08
VIIL Btations and buildipgg =" " i 1,00,000
IX. Plant ., 8% =0 e i 40,000
XL. Rolling stock ,,.  *** 3 10,000
XII. General charges . T 50,000
3| 1,00000
Total, India.n Expenditure TSO\.
_ e ;50,0
English Erpendityye, "
(1) Girders . 1500
(2) Roulng stock ey . 2’5(0),88g 4 00 00
ave U, LT ,00, 0
Grand Total , | |~ ———
e 15,50’000

== !

MM"’“
PSS S

é94 No. 364 R, PusLic WoRks. T
H

————————————
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21st JUNE 1

PSPV e ead

i Pubiic Works. .
dated 21st June 1894, No. 364 R., .. o ,
Orper—dated 2 £ the inspection report and of the letter and its enclosure
y o

Ordered that a cop Government of India and to the undermentioned
ded to the
read above be forwar . .

officers for information :—
.11 Liquidato
1) Official Liqui
E?‘; Examiner, Guara
[Here enter No. 365
{True Extract.) |
(Signed) ~ F. R. UPCOTT,

Joint Secy. to Govt., P.W.1).,
Railway Branch.

[P

Nilgiri Railway.
r%ee(i {lg{ailway Accounts,

R., dated 21st June 1894.]

To the Official Liquidater: 1 Railway Acvounts.

Examiner, Guarantee
) ——

gnz—dated 21st June 1894, No. 365 R., Public Works,
SEMENT—

ENDOR Forwarded.
(By Order.)
(Signed) F. R. UPCOTT, _
Joint Seey. to Govt., P.W.D.,
' Railway Branch.
¢

2xd C. A Munisawy:
Bpare Copie#
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_Dated June, 21st. l ' J

Recd,

»
e

Enet,

4
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G.0., 21st June 1894, Nos, 3;4',\ |
365 R. . !

——ma

JUKNE. |

i
e e Y e
o PENERNSSS
T PR R S U e 1. T Terew L W Fu

L

; . F
| Nilgiri Railway X
Forwarding the inspection re ‘.
. port of t
o — and letter from the Engineer-in-Chi}:\,‘; v
f stating the probable amount required to )

, complete the railway for information,
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