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‘ 4¢h Deccmber 1878, No. 1,228 B.
i" ) . ~ 7. Railway. o

‘Read the following papefs — - | _ :
No. 24 ° From W. S. HARINGTON, Esd District . Engineer, Madura, to the
Secretary to Government, Public Works Department, dated Madura, 18th
‘ Apri11878,1\70.22.1 e , a
1 mave the honor 10 forward, for the consideration and orders of Government,
Lo PR copy of 2 letter from the Assistant
) ' ’ ’ 1 COPY: of Mr. J enkm;mx’s No. 87, dated 13‘3}1 ‘ Engineer, ‘Madura and Ramnad Tramway .
. - %pnl 1878. P e Survey, No. 87, dated 13th instant, sub- ' _
oogplans s . mitting plans and ¢ estimate for : 3
~ culvert. . mg P ¢ estimate for the i
1 exeteh of Ho o £ ‘,:;262 (withl shoet ortion of line 29 miles 1 furlong and 290 . ‘
%

- 89 P

1 _g;t;nﬁggfmg)i_ 3“?"“; % ., $oet from Kilalari together with a branch
1 Tist of curves. - o R ‘nto Ramnad measuring 4 miles 5 furlongs
.y list of gradients. o 152 feet, making & total length of line .
. g pppendices, A, B,end C. ... mow submitted of 83 miles 6 furlongs
AL 372 feet.” | oL

4 - 9. The floods of last yeai- poticed by Mr. J enkinson in paragraph 7 of his 1etter. - 5
d scarcely a tank Temained unbreached. It-will be necessary . . ' ‘
‘.

‘31! - - were unparalleled, an ;

{ © that the channel referred to should be spanned by a bridge of great length and the i
3 - gurplus of the Kalarl and  other tanks must be carried off under the line. All these .

. ~ pelong to the Zemindarl, and a general system of grouping would have tobe under- -

- taken and carried out before the line was startel. R

\ . 3. The roads spoken of by §r. J enkinson as ¢ running in all directions out of *

- Ramnad 7 were constructed very many years 2go, at Whose expense is not known, P
' " perhaps at that of the Zemindar, who in thHose days must have been a far wealthicr man : -

. than the present’ incumbent, and they have been disused Yor a long time, and have >

* gone to decay probably because no such thing a3 a maintenance allotment was known

“ 1 am at a loss to “pnderstand what Mr. Jenkinson means by ‘the ~—

. or thought ok n ; :
1 condition of the only road on which anything is done, that to Madura.”.-

“ utteﬂy starve! ¢ ! i ) .
» t the last 23 miles ‘of this yoad into Ramnad are being metalled and are .

;- Ag afac :
‘ N cAo sequently in rough and anfinished condition ; the estimated cost of this work is -
\ ~ Rupees 1,14,400, and only Rupees 51,878 have as yet been spent ; the existing cul- - - \
1% | gerts are those that were built maoy years ago by the Revenue Department, and with . ax
o * epail would have answered $or ordinary traffic, but will not doso for a tramway; the g
a3 . yemaining 45 miles into Madura have a maintenance allowance, but have been much - 7 L
- oon. Of this distance Mr. Jenkinson in a former letter §

" cutup bY the floods of last mons ] 1
o -oved of the last 21 miles into Madura for the tramway s it will probably not be &y
d .+ found jmpossible to carry it aloug the remaining 24 when thoroughly completed and ' o
. . rep a.h’ ed. . : . . . .

'From‘ o1 G J ENKII_\YSON, Esq., ALCE, Agsistant Engineer, Madura and Ramnad Tramway , o
Survey, te the District Engneer, Madura, dated Tamnad, 13th April 1878, No. 87. / _.'f }

sve the honor to forward, herewith, & plan, goction, and estimate for the portion of line
« 09 miles 1 fwrlong and 220 feet from Kilakari together with a branch into Rarnad measuring
< 4 iles 5" furlongs 152 feet, making & tota.l length of line now submitted of 33, miles 6 furlongs

- 372 feet. e |
. The Remned and Kilakari _sections meet at a point 11

miles 102 feet from the latter

! . L place "snd 1 have in Y estimates given the quantities 10T cach of these sections and the line
: - : o fter their junction called the « Main Line ” separately, 80 that the governmgnt may have
S N , . {ull inform ation &8 each of these divisivus lie ugder rather different conditions. : o
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3. 1 h:.n'e first
S . = tO a! » altanty ~
which is printed at lengt;iyou- altention to G.0., No. 1,115 W, dated 4th March 1978, 18

(g} Mr. itkeott’ ;
(b)) M;' ;11:}:11‘;&1’:‘?:; preliminary rogort on the preject
(&) My Tethes o ynutm}\;'x?mr;zmgt e instruetions ;:iw.n me
Matom ]ga’r; o, 14, dated 10th Felruery, wrilten glter my march from
In t} Nicholson. anad, and after covsuliation with Mr. Lee-Warner snd A
n the lztter document ec i | A -
farther investigation have turr.z?fl3 0(1)1ft tt})] ‘;)e‘:\i:;e?tgr::jdf;g:d n(?lt;lxi‘glxz;ucrrr:tlg ein;i;il:gﬁu (;:

paragrarh 19 and the latter part of puragraph 13
from Ramnad to Kisk

4. Anex
+ Anexwest, Kizax
followed the line};;;,ltilggsh-*“ Secrton,—I proceeded at onee
e a '

10 P“mgmﬁl'ls 3 and 4 of the memerandum (), and at once 3w
flow of the large

taok at R:ngn::&t(}fe“fq.e .til'ﬂ’“ft.e the line .a!nng it. Having crossed the ove
eriakamoi) and turning sonth at Tamnad, skirting the bund of the large
ghould have to cros8

Chakrakota N :
the ove fﬁz“}l:iﬁbn‘:}ll{l’ch receives the overflow frem the Periakamni tank, we
» broad tract of low 1 xgle 'lymow the calingulah of the latter tank, and then the line would enter
even in the dry W('n.‘]ﬂzl where water must Lie during the whole of the rainy menths, and which,
racge of kills parall :ll; Ty 11-: very trem;hemus ground. It is the same backwater held up by the
on the weet h'n'inot 4 the coust which reaches from Tirupnllaui on the east to Vair Vendy
that a fonm,i m" 8 an outlet about 3 miles cast ‘of Kilakari. The boatmen st ¥ilakari tcld me
ming stream rushes to the sea here during the rains, acd water stands 80 deep in the
ampad to Kilakeri being

chams:el nl} the year round that 8 permanent ferry is required.
. Inough Las teen said to gecount for this route th-ovgh R
have followed starts frem the soutli-west end of the
as near

:bﬂvnduneﬁ:l-.‘ The alternative route which I

]?:n °td}\1‘&kﬂl'}. acd my object Las becu to meet the Mudura-Ramnpad line at a point

amnad as pokeible, in order to save leLgth and two Lines of railway runpibg pearly p el
aragraph 5 of m instructions, addressed a letter

for any distance. In accordance with f ’
>qumben, and in ks answer, appendix B, he disap roves
tor at the south-west

“}‘I‘“Dd}x A, to the Master Attendant at
of the idea of a jeity for the vessels to lie alongside, but advocates a boat pier
The line I have colocted will suit this view, but I have fixed my zer?
little distance forward from the site of the proposed pier, reserving that
question for future consideration and for orders ; as with the limiting radius of 1,000 feet it
-+ will bardly be Possible to take up the most convenient site for a terminus and TR the trains
out on to the puer. 1 ghall later on Lave tLe honor of submitting a detuil survey of Kilakari and

my proposals for terminus and pieT:
G. Starting then frem the south )
<t jor & short distance and then turpm an

alopg the coa
. the sand Lills, which run p&r-\.}iel to the coast, undeare reach
on the line. -0 ranges of these lullfs,lt]_me nenh !
. . 1 we of bemn much oider,
:.,:I;‘“Sx: ::{:,tuw consnlida lish (.-olor% gud grass is growing on them. There is
no t-stlgr\e ¢y erussing these hills, but I think I havo selected a3 low a place 95 is to be found, and
at all events & convenirnt one for the Jine. The sumnzb lovel is rf:uched at 1 mile 2 fuarlongs and
260 feot, and is 21 fost above the sl arling lovelat Kilakeri st 1 mile 6 fur‘lox{gs, and continues to
5 iiles 1 furlong 580 fect hen we are away out on & lovel country- 'lhf;e first two miles are
the only part whire the level of the country pecessitates any great lepgﬂ_l of the ruling gradient,
to much earthwork. The ruling gradient ascending thehillsisd farlongs 560 fect, and
h. There are two curves on €ac gradient, one of

or runs us in 1
i ne lones 420 feet 101 lengt ¢
cpe 3 furlongs 4% 2 he otliers bave radil of 2,000 feet and over.

the descending i e
" a Tal - ’
eor ‘0. 7,671 feet 5 in Ng. 8,_6'51 feet, s in No. 9, 723 feet ;
No. 7, 447 feet; in No. 8, G624

s the banks are ju No. i )
he cutlings arein

ari and

cocner of the harbour.
point temporarily at a

> podowns, Irun

Kilakari, near tho merchants
to a low place 10

orth-westerly direction
od at & distance cf 1 mile 1 furlong
rcet the sea being mere sapd dunes,
the sund of which they are

-west end of

atest heightsin .
;Ix;hli'g?‘;‘l)v 675 fect ; the greatest depths in the CUL 716
oot and in o, 9, 373 foct, Upto and acro.ss.the first sa?d dunes the soil is merely loose sea
¢ 3 to 1 in this length. There is Lowevera great deal of garden
1 wells of

‘ av allowed slopes © ]
:Tx';gg;:gglgnlcg:ﬁi\l onin the étrip botween the hills and the sea, and there are gevera
sweet water The palmyras aré Janted thick all over it, and were great hindrances to my
work. Atthe socond range of hills I have changed the slopes to 2to 1 to wuit the firmersoil
which i3 continued on until the line gets fairly on to good soil capable of being well cultivateds
7. At the porthern base of these hills there is as already mentioned
water or lagoorn. Tha read which I follow more or leas from the second mile runs acrose it to the
, 1 is reported to be covired with water fwoor throe feet decp in the rains.
to the right on higher ground, a8 shown OB a
o direct route

llag nf "ﬂ{'h‘? ANk R .
Xilﬁ?:‘-’ I follor:vwi this road bat keeping a little _Tig
tlack lip2 on the }drm. Afterwards ah'ar}rlone«l -thxs Lino and followed a mor
by the villaz® of Vaighe, thereby saving 1,362 foct in length, but giving up the first slnice of
{he Kalari tank. My first aad abaadoned lina was low in the bed of lagoon, Eut- py line a8 now
ficed keeps upon 8 kind of spur from the hills which divides this great lagoon into two parts
each siret ahing gaveral milew east and west, bat eonuectad hy a channel at 3to 34 miles on MY
line. Last y.;.},r there must Lave been 8 tromaondsus food down this channel fed from breaches

by Ilis Grace, the Governor.
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i a ta.nkq and b the floods pO'ﬂJ‘Sd down through the Ravaﬁafh Kaveri irrie ‘.
ot D, 1 ation ch
(=] annels.

append a letter L in v. ubject which
Iap a letter C from the Assistant Engineor, Zemindari Division, on the subj

C 3 subject which gives -
1% gives

this i ation. ;
me this information. . A bridgo must be provided here for the railroad, thoueh, i
» gh, in the absence of

more 'ecise inf() past i ' i 9 t t
P T atlon, lt 18 dliﬁcut to 84, hO\V lﬂ.! g 4 0ne,; Of cou iti
T oV ¢ ] rse lt 13 out Of he q 1es .()
* 10m to

FOViC il
Ey ﬂll%ebaﬁ;:i(;f(tff) t":ﬁ{]’ (ﬁ:}:e rlrla.t;z'rs of a flood such as last year, or even of
) enutions. iast year tho fi f’6 1}1{@ whfch ean always be prevénted b utoh 2 ﬂOO(-i neerely causad
e aath Iaveri, and as far Brfe Kalari tank burst owing to the y the adoption of ordinar
, and as I can learn was the chiof cause of the ﬂgggo innt 1&)11 eiiaﬂOOds in th{
e lagoon. There

(=
her lar:e ta i o,
o nks out to the west b Vair Ua,ndy and Shikal under the
y same irribationa,l'

- are ot

svstem, which I, have

but of ;:his T have no- iﬁ?ﬁ?’;‘?t burst, a:nd may have added to this
! certain that provisiona wn,t or whither the waste waters of the rush of water eastwards
o for that, of some small must be made on’. the railroad for th se tanks flow. It seems,
A orway of 60 feot Bni e'-;r tm;ll{s in the mneighbourhoodl. And ef:: e:}f}f w of the Kalari ta,ni;
railroad in consequer;ce Of'tineé y b‘}g leave to suggest that the d his I would suggest a
s, tho Chief Envineeisef cgosis;l;ilg goods shguld be brought to gl?egzzgxtl’ositi@on of the
4 gation, and any one else who h 1on of the Court
as authority in thi
3

Zemindari in order that proper sfeps may be taken to ensure tha tanks against bursti
° ursting by buildin
£

- ingi

" land covered with babul trees until the avi
und of Velavi tank is reached at 7} miles.

open Wwaste weirs where required ' :
Jagenath Kaveri under comgle.te (;o:;*gl to bring the floods in the artificial chaunels of th
* : : of ¢t o

8. After crossing the backwat ; '
close to the villag vt or the line passes the villag ; :
oS ter elops 8 Bt }’f;a%kuflodt};?l (]1)!1;’,1}:(11 of the Kalari tank. Thge:ofadvﬁlghek&nd from there keeps
road. T mako use of the A bere are three masonry culvert slui;:; t: eps along the toe o}
Having past the tank the , but did not think it worthwhile to tw'uct h th? tank under the
road goes off at a right angle to the f;”gotd: 0]?'11?‘ on to the flrst
iruvatrakosha-

one.
Ramnad. ,

ma_ngé, {rom thence to Yettiyel on the Madura road seven miles from
¢. Tn older ti . L .
el directio;:l;ult%?ségreﬁz ::EOTI? 1f)lr1dged district roads, marked on the ordnar L
2 the jungle as onumente futhnow all that remains of them are oc rdnance map, runaing
of these roads are G0 in & stat ol ho rgtrog}'ession of the Zemindari foasmn',q ?llh:erts standt:
O sain, but it would be o u:eu‘\f which little monsy spent on themrom 1tlsiwhzatmn. Some
and that seerns most improbable j :1 a small “yearly provision were not WZ d save them from
anything is_done, that to Ma dIJ“ ging by the utterly starved condition ofnﬁx @ for maintenance ;
B e rans from Ramnad to Shi;:ni &At Tiravutrakoshamangé T eross e only roadon wbicl;
porthwards to Yettiyel. It isl al, &o., and I saw there ha(i3 been a one of these old roads
repair BOW. The lime s was;fo dongt since ‘the culverts wers built gﬁ:isstrlfad from the Village
B mi-circular 13 brick thick “;{:Clh of ihe joints, which are as thiék as th %Y ~are not in gogd
back from the arch in a_straight 1.1 ng abutments, and the face walls Aré @ bricks. - The arches
Telics of a better time into &§1y ;Tslg.a Itﬁonmdered that it would not be cg'}:‘.‘&’led some 6 feet
originally was wesk. a3 they, were too far goue in ruin 2nd fhe comiruting
10.  So from th ; - | . construction
tank, and koeping ne?;, rKa&i?uixﬁltjnk I continned straight on across a stri
. > age track going in my direction. Acmq: tl}'ig ;?ngaﬁy under that
has the bund and road os : ne . ¥ the line ente
v id road on one side and irrigated land on th The vill; o
the other. 1 chose the bund lage
’ 812 to

" gave expense in land and e g
P d ealverts, and also us the safest place for the line i

' ¢ 1a event of he
, ; cavy

" gccompanie

* to the

s

g

floods, as its being there will ensure the bund being kept in i
g repair.

11. The line is laid :
tho same thing at tllie ‘li;le gl;;:g; g_s tto Iieep along the bund as far as is possible, a; 1
e and 15th miles. T hae al 1 d&n on the Ramnad section, and alf ible, and I have done
L amol tank in my N aﬁz;aa y done myself the honor of renorti 80 at a tank between the
e T of fho ine ot Volant bt 1 oo my Now3, doted b0 the
the repairs of tho tank bund whi I:I(I;ﬁ on the Velavi bund. I have expreésa(i’ dat‘?d 9th March,
Vemindari works and thg e railway runs along, and the proporti Iy views respectin ,
The Velavi tank is under the R precaution to be taken to against tg 11)on of cost chargeable
it. At 8% miles thers is an ng_";ﬁ;ﬁ Kaveri system, so my remarks ien ;:::?g of the bund,
width between abutments of 24 feet. - 9ned calingulah with four openings O?ng;hg %Pply to
. ; 83 fect and a

The following are the levels :—

%op of tanli bund ... ‘

ormation level of railroad g0 oos e e . 51 -

TUnderside of covering sto e LTty e et 3:00 '

Floor of calingulah 8 e Of calingulah”... ... .. giggg
. w5074

T would suggest that the 1st and 3rd piers -
each, and that the floor be permanenﬂ; raigg’;:ﬁ“igi lbsfrg(%(-)ggd’ leawing two spans of 10 feet

tho :](216 0‘?%‘1’; gjlfl;d ;&:T:;:(;I.Oﬂ“li;li’gug};axqgt}g of notice until the junction ‘for Ra X
miles, and at 10 miles 3 furlongs another idable Eaesmg through some irri mnad by
. e small tank bund s skirted. A irigated land at 9;
: o At 11 miles 102 £ 4
eet the

RO .
N it B pe

A
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© left until up fo the village of Yettiyel, and then makes two

----------------- ~ -~a s ——

Pusuic Works DepantyeNt, 412 DEcpusee 1878, No. 1,228 R.

K

A,

Madﬁra_road is reaoh;ad, and the
| branch is taken back to Ramnad,

. 13., Raymwap Secrioy.—
in my No. 68, dated 23rd M
at the east end of the town of

line turns at a right angle along it towards 'Madﬁm, and &

I have alrendy reported on a great length of the Ramnad section
%{Ch’ agd thme little mo:{e to say. The line starts in the road
- . ammad at a convenient place for a continuation towa¥ds Paumben,
ta}llladtl_xtee_psilalong the side of the main road for nearly It)wo miles. The road then winds so much
. a.nd tlh - fudl:’; possible to-set the,hr}e out on it, but it departs from the road very far nowhere,
e Ghva- ue of the land is small (if indeed the line is not in the road boundaries) except in one
pﬂce where it was unavoidable crossing some irrigated land. Advantage has been taken of every
culvert where at all possible, but in my opinion it is a very doulbtful sdvantage.

14, The description of the 6ld culverts giveni i i
: : given in paragraph 9 with truth applies to those on the
Madura road, and bath are evidently of the same date. ﬁrvfould seern that nglinore attention has

been paid to the culverts on the road which has been maintained than to those on that which bas

not. Every culvert is sadly cracked through the £ ' - : o h self.
The lime which s o y rough the face walls and sometimes through the arch itse

3 ) d must have been fat shell lime, and no surki added to render it in some
;agree hydraulic, and consequently the whole of the original plaster has goue and on the seffit
of the arch the mortar has beeri washed out of the joints a gooi 2} inches deep. Evidently no
pointing has been done for years; I supi\ose because there is no money, and so the road is going
to ruin. I cannot recommend the use of these culverts for the railway, though I have taken the
hpe over them ; perhaps the 3 feet gpans might stand the pressure, which need not be laid
~directly on the arch, but the 6 feet spans are no use and must be rcconstructed. At the one at
11 miles S furlongs I counted 47 bricks 13 to 13 inch thick in n 6 foot semi-circular arch, and
¢ the remainder is mortar jeints much of which has been washed out. ’

15. The length of the Ramnad section of the Line is 4 miles 5 furlongs 152 feet.

4 16, - Maix Lixe.—~From the junetion of the Kilakari ang . soctions’ line
"eontinues along the road until over a culvert at the 12th mile. Thg{madth:g %51111;3 :If;eto tge

short right angular turns in the
turns, 5o I went right acrcss the
8 second turn- at my 12§th mile.

village. I tried but found I could not get. the line round these

rirrrigated land from tlﬁe §2thnmile afn%r Jfgined the road again at it
hen passing through the village of Yettiyel the line keeps on th

slope of tank bund and over the tank sluices. Until thg) 14th Igi;:i‘llxsl {);111% itgl ?n:) uterltffe ?Cf gg

side of the road, after which it again becomes inadvizalle, % D

. _ if not impossible, to follow it. Detween
* the 13th and 14th miles of the railroad and the 7th and 8th ad very serious d
_ has been done to the road by the breaching of the large Yett,iy%fl ttalifk.l"oagtvfz ;3'}1:: :h%:??sg :

~ tank bund, and the line cuts off a very little corner from th p
-is on the top of a 12 feet semi-arched culvert. The bund '?)ft aﬁlll;, :;ﬁ;agf thfeef 1{: om the b}r‘fi‘i
across the culvert, as is also the bund of the one on the left. After crossing 81 % . lm mﬁ’ g a1
turns off to the right, at right apgles, and continues in that divection for hal? abmile ni B rﬁ
eulvert is placed there for the stream, marked on the plan, 0. 1suppose the

cos o whi ; : ] .
-and comes originally from the V aige at Peramagudi. - If 5o the (i}:ﬂl::;: i?g:g%:;d‘:rt‘he celntre hn;
has its face parallel to the stream imstead of square to it.  Tast year the stream nf%dpba;et’azlis

bursting and from a calingalah to the tank on the left of the L 16 8 .
preferred to make a breach Inthe road as shown on the plan. Piime at 143 miles, proved this and

a4 This culvert is hardly worth iri
the southern face wall has fallen down, and the ilnorine | LY WOTL Iepainng,
requires pointing and plaster. ' I should ;eoom_mend that & ' proken up; the arch remains, but
the site of the present breach where the stream flows natural

. : ; ly. From this poi i
- of the railroad leaves the road, according to the suggestion in);ny 1\?31% 1, ;’ f%)z%ngycigiie {alr!:;
approved by Government. It runs along the bund of  the tank to the left already mentioned in

. paragraph 11 which requires general repairs. "At the 15th mile I have provided'a 6 feet water

- way to admit water to the tank from the channel on the right of the line 3 but the old calingulah ‘

. at 144th miles I would destroy and have it rebuilt in the eastern bund of the tank. At 161
* miles the line crosses the supply channel. Detween the 17th and 18th miles the line is curved
four times twice being with the maximum curvature of 6° to keep on the bund of the tanks at
Aragudi. © At the 18th mile the supply channel crossed at 16} miles is met with again and
continues on the left until 18 miles 3 furlongs when it is re-crossed. "After having filled the
tank at Kiliambal I do not propose any -culvert between 17 and 18 miles 3 furlongs, but to run
the water down on the right of the line for the supply of the tanks on that side. At 19} miles
the line crosses a small tank through which the supply channel runs. At the 20th mile the line

" meets a kind of district road, for which land has evidently Leen taken up by the Zemindar,:

_coming from the main road near Pogalur, and the direction of this road is followed to the 24th
mile where it branches off to the left and goes to Pathanur (Pantipatcha Curry Nelloor). The
course of the tank supply channel is dotted on the plan between tho 194 and 22nd miles; at the
- latter point there is a tank to the left, which no doubt reveives supplies from the tanks west of
it, on the left of the line, which again are supplied by the channel from the Vaige at Perama-
gudi crossed at 264 miles. Detween the 224 and 25 miles there are three branch tank supply
channels crossed, but there is no help for it, and in such a system of connected tanks the same
- and perhaps worse difficulties would be met within eny other location. From the 26} mile to

4
R4

. T 5 e W & € B e

new culvert be built for the road at - -

R eyt PRSIt L8 BEETORT T F T % R R AR

s

g %iiaiagfsfﬁﬁlg igxivtelfi: length is 6 miles 7 furlongs 345 foot. The limiing radius of 555 feet
e

poticed an

" extension ©

« On the

PusLic Wonxs Drrartvext, 418 Decenser 1878, No..1,22§ég.‘ .8
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' tﬁe end there is nothing worth remark except tho long tank at 273th miles, which seerms more

. k, but it is shown as the latter on Lhe. <_)rdnane.e. The !ine stops at a
hi]ile ;cggl?i;h;:d:ﬁ?é;é@uand the boundary of the Zemindaxi is only a short distance further
Zn RbThe total length of line from XKilakariis 29 miles 1 furlong 220 feet, whichk with the

total length of line set out of 33 miles 6 furlongs 372 feet.  The total

bas only been used six times, and the total length of thoss curves is 7 furlongs 266 feet.

' x.—The line rises gradually and steadily from Kilakari and Ramnad,
17 Sza?g;d leveleomesOO'Orl‘) a%r Kilakari and 512:00 at Ramnad, the level at the

;ﬁg&%}tiﬁ ﬁfms 52500, and at the end of the line 620:00, 'Thus the total rise of the main

- Yine is 122 fect in 33 miles and €} furlongs, and of the Ramnad branch 13 fuetin 4 miles

ftor crossing the hills st Kilakari the rise is continuous, the only descending

5 furlongs. d by some local obstacle such as a btridge or tank bund. The grading of

radients being cause

t'ﬁx? Hg};};ﬁter of the line. In many parts there is no bank at all, but the ballast will be laid on
I

thayeurfaee.' The heaviest parts of the earthwork are in the Kilakari section in erossicg the

hills and in the, Ramnad section owing to the tank bund.. .

The average cost of eaxthwork per mile jg-— |
B : o RS, .

Kilakari section . - e see T aweeen T ees e Tty igg
I{{Lmn(!:d " S e Ceew .v. : ) o N . g-l‘ sew ’25'8 .
Munlive "o e e ER

YWhole line  tea ' e , h...kv gth R' : 2T tedes what s St

. 1 membered that the earthwork of the Remnad Lne inclu hat is fairly

: ‘It g;;sttobtinr}f repaizs, and that according to Jthe estimate sent with my No. 68, dated 3rd
chaxglea the Zemindar should eomtribute "Rupees 743 to the expense which would reduce the rate
Ma“}i to Rupecs 994. If this is ccnsidered high it must be borne in mind ghat it m.clud‘es
fﬁ; n;;ngronches to o bridge of three 20 feet spaus, and that a large amount is saved in the

’ conatruction of the bridge. The rate of earthwork per mile must in any case be- taken as very

: ; 599 over the whole line. The Kilakari-and Ragnnad gections and as far as
h’tt}‘e_, ,bimg t(ﬁl}rrnain line, where the most earthwork occurs, are the only places where I have
Yettiy s o Ahing like * black- soil.” DBut it is not like the real black cotton soil of the Deccan.

- ur}eat dgnl of sand mized with it and cuts with a grey streak, and though I have no
}12 1:‘.[1;8; akes bad mud and tenacious clay in the rains Iem sure it cannot have all the bad

ALy - -

qualities of Mack goil which make it almost impossible to make roads in tho Dececan. . Nor

" do I see how real black soil can ocour here. It is generally supposed to be the result of the

decomposition of trap rocks, and in the Deccan is invariably found lying on the rock {from 4 to

e i or less advanced stage o ¢ . th
.10 foﬁzr(;;f'yl” :;ldamnégeor less mixed.with sagd, and on this I bave laid the gradients as clase to
ls !n e

tha ground as pessible. - In the extension of the line to Madura probably the rate of earth-
ﬁoarlg will not exceed Rupees 300 per mile. o PN, . 3

18. Barrast.—I propose to bring all the ballast from the sand hills at Kilakari by ballast
. the cost of leading I estimate at 1 Anna per ton per mile, which is probably a high rate.

. ;mi&; frst three miles from Kilakari the bank will bo formed of sand, and so I do not provide
ot} .

i i ~ ha whole line is Rupees 1,038
stimate for that portion. The cost of ballast over the v _ pees 1,
8.'23 Eﬁ?ﬂ’i‘:};e average distance of the live from the river Vaige is 5 miles, and allowing 1

! : discharging the average lead by cart for river sand b&ll_aft would be 6 miles.
31}119 mffgﬁitn:f Annas ger %on per-mils, or 6 railes by cart would equal 27 miles by railway.
'l‘h%a '3:1 tance is reached by railway at the end of tho line now submitted. - .A.ﬂe‘,*r thiz it will ke
' 'his dist got tho river sand, ani I should prefor it to the sea sand; but in the event of an

choaper 10 ftha line we shall bo able to bring the river sand up by train from Terupuvanam.

16E.—The amount of waterway that must be provided is very insignificant.
1. Kj}?ai‘;: lse,ct;ion, where tho line crosses the dix_‘ectiou of t_he dmm;age, itis avoided by
"o on the tank bunds and over the sluices. On this length the only important waterways
keepm(,_d” of four 15 fect spens at the third mile, and two 10 feet spuns over the ealingulah of
ace 8 brOge k. The superstructure of both these will be formed of timber beams;in the

Velini tan . T hut | ¢ 2 Ehems
g;:;an the masonty abatments snd piers must be built, butin the latter the masorry is there,

wiring only repairs. In the Ramnad branch timber bearnsand wider streets will be required
e

. the main line some beams will be required for waterwaysof 10 and

ans Ofsztlhgei;ﬁkh;upply channels. The line is high, and there cannct be much cross
: and the tanks and their supply channels collect all thevv.vager, bt Stl-n in some places
(1ra.1ni‘~gf3~i ve small drainage openings, - At this season, though, it is almost impossibleto say
I woul‘.i,le{; ) required, and sometimes to say which way the water flows. ~As there are no rapid
what wu} : thg drainace of the country is crossed in artificial channels, T have been considering,
streams, bu to eonncmjfoin frst cost, if teraporary wooden. structures might not be made use of
wfmtl;ﬁm 512 \f‘ 'a*er;‘:a}'ﬂ- In all the tank beds there are well grown babul trees, end I think we

or - S :

for 3 sp
¢ feet to cros

>

boen set very low, more so then would be wise if it wers not for the almost tempo-

£ decompesition. «Deyond the 15th mile the soil
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can depe h

. depend on them to carry the line over 6 fest.
‘ Sce sketch appended,

drainage openings

the upstream sido

'If'he abutments and piers which are in all
. 2{;29&,1')}“’ iI ‘]"0‘11‘1 build of erib work made of
palmyra trees i . : bubul Jogs. Kor small imigati 1
t : to Pl'ojt—;etttlﬁss l::nllff'rht be used, two laid across the line, and txt-l(')ni(llulr")r?itag*\
o the Zemindas, and o might bo asked  contnthuto e, 4nd pabe stakes, Thd bubul elongs
vapee. Fo o N GO outribute thut, an. O, . Anne

T such a construction I think it is botter no%atl;i)n E;ttrstsle?; lér‘i[::;:cr:&ngui

leave fu1l It
°tulliberty to the bui : :
Bocessary that & thopous builder to work according to his circumstances, but it is bsolutely

orn . .
g ~each culvert. T ;’rf)?eiltﬂg}; :Otmpetent man should personally superintend the construstion of
| would be found wseful and ¢k oes of the banks and the ballast at small openings y: o vra leaves
. these eff ectively. y e natives of these parts from experience in l‘epairlijn'rl tanks can use
o :

20. For the - : ,
hot we: te supply of water to the eugino it wi _
(t f‘&ather the tanks are certain to be (h-ngl?m it will be necessary to sink wells, as during the
P ’dltommen% with wells should be st ky exeept porhaps the Periakamoi tank near Ramnad.
adarayendal, averaging 11 miles « sunz ot ‘Rnnmad, Kilakari, Yettiyel, Pudupatanam, and
ap At D gng 2s apart, and all places where a good supply is certain B
* uﬂlmuad a T Yalrar - . e *
o A gul Kilakari and l)adm-a‘yandel temporary sheds will be requiredto -
b0 shelter » fnm,.ul-)latmns. R ?mlter t:he engines and sfock: and at the two
50 shelte perishable goods. Sheds messur ornier places a small area might Le roofed in
et at the econtre would b i Suring 50 by 23 nine feet Li S * I00, .
palmyra lo rs sot, Gl;'u @ convenient, covermg an area, of llni eot bigh at tho siJes aud sixteen
£6 be eover o3 o o eet apart; the rafters, purii 1250 square feet. The supports to Le
: il‘? wvergd in with bamboo matting an dpzrtlﬁne: lz;nr% recpers to be also of 1 almyra, the whole
uult anywhere about here f out T Hhated of pal S padnyia, THe e
X : re for about 7 IR pPalmyra leaves, Such slieds should be
aretobe h . upees per squ \ ich ehieds showld
99 ::d on the th only averages Aupnas % . quar, ag th? price of palmyra trees which
“~u tRam b 3 : : X .
. PERT\I‘AXENT_\:}:;}_ zlgllgiﬂ@;:gx;shauki be an engine pit 20 feot lono _
delivored on the wharf at Kilakari ut Rtfpeff $120 per pt-way T have PmI:l fhe r e ‘fletllli iron
‘in England, assuming cargo Ay 5 per ton, whicl f ate of the iron
assuming cargoes al hot m 1 » Whien would allow aho
12 Annas exch which should be ampla, more than 30 per ton. Fop slﬂep:rsa}ioal?qfé'oaﬁ;;- 1;1'
. ) : : e S Y : 2

Laxp The esti . : y
Axp.—The estimate for land is ver - ) i
izt . . N * Xy Bmall ¥ l ,
2513 in actual cultivation is tuk » oniy 481 Run
AVALLO 3 taken ae Ty 2 m . K HA
throughout, or 4 notes per xnill::n"’fl‘l}ml%t ot The width of 11:-1,.11:1 has b
which wizht be i"l';"‘"it"\ii bt 13 : lt o Lue¥ throughout passes {hy Hu}; cen reckoned at 33 foet
e ArriTats i ad e » 1 N
s far as possihle B Eo ‘ :‘1; , and ‘axl Jand actually in we**)ué 1 excelient land mmch of
attributed to the fantine of l‘wt}e ;lt‘:u‘m}ucn good land utterly “‘—"";egtp t}lyatmu has bwen avoided
learnit on inquiry from the villagers. put by far the larger part i @d, and this mast partly be
inde Fmindar agers. . They say it is no t i3 never cultivated as I hav
nnder the Zoemindari system of collectine - ¥ 1L 1s 0ot worth their whil tivated as T havo
Lalt, or if the faney tekes hith of 4 ecting the Fevenue which CU';::?}_.I; —\'.‘hx‘e to enltivate the land
frod Gsamsement moare o “dmsgquég the groater share. It iskébo ; ! ’}1 the Zemindar taking
-that under it the land will he taken it?t{)h t}lle- principles of Justice wiil ofed that a system of
view, a3 an extended cultivation moans cultivation. It is of fmport saon be mtrodused, and
. Taors spare cash to expend in bnin‘i‘ ® more trade, and awors I}“ Anoe trom a railway point of
1l gocs to swell (ho profits of. thelin 1 eF than rndertaly fho o, LEwantry will have
may be treated as waste land as I have HDDZPresgnt, though, the land 211;; l\lu,“r_y walk, which .
L R : > & BReYe Lone, PO an have o value and
23." PRELIMINARY. & SR T
co ILIMINARY - EXPENsSRS.—] have 1 v A
N : ~ 8.—1 have include 3 . g :
tmgelhng alluwanccs,‘ all the salaries of my es%i‘ﬁil under this head my own gal 1
made out of petty cash, over the poriod from -Tfel siment, and the snndiy Pu“"htdegr{ hir:(
LS ave

por mile. ubmm-y ist tAD A;rﬁ 15th, being Rupees 67°15

“es per mile, but ouly ench land

24.. The sm‘ves' was dct \ SR Lo

. ne ¥ Uftuy commenced 3 . o

; ed n akari s

operations were closed on the 5th April, The rexttzfgx{;xllﬂf;ag ﬁu ttn‘*‘ 14t
s 3 e H L4 vi thoe ‘im(! u

LT

s . AN i} Febmar > A

v oecupied in ﬁ_mshmg the drawin gs and estimating ¥, and fleld
v mating.

util this date has heen

: i o it -y \ . " . L 53
, and :’).1:1}(;'{1110 10 pel‘ cent. for contingencies the cost per mile is Rupees 11,515
. ‘) b} . 5" .
arounts g’;g;}n;;m;gry im“‘i ons, bub sapposing my estimate for -porm: ,
) ipees 7,739 out of Rupees 11,515, is sufficient, I have no doyl nanent-way, which

© laid such as His Grace the G : oubt that a I
‘ : : i e Governor describa o b oubt that & line may be
escribed to me for the amount I have named. Such g
. «

line wounld be of course a :
i ourse & mere femyporary way to boimproves '
1 1-‘! ¥1158 Tl ) o - u.y " 2. lmpruveil "rﬂduau as fl e
| 2;; ::,};iglm Tlfe Iltjr_ldgc.s_ are all temporary, and I have no doubt that mgel; \m;nd'.q beceme
: Ll l) ay ;'(,:lll 10 Tains, 1MOre WAterways may be waunted, and it may be fou‘n‘d 0%«1{100 .,a‘“d
- 1;;:'-&5?1;95 ) ﬁe s%llalﬂler ‘ gnes estimated at Hupees 3 ench on the planof the lu : visablo to
: vapée each. he ¢ ork 5 \ . e * ‘ Arger  Ones
1 : e crib work arrangement for. waterways is one thoroushl 5 t'?) e 't;\?t :1 %
r - ST

to‘! L T qllll 23 ’d»t(!hin ) t‘ 3 1 (4 Sllﬂx ‘”"l I h.] Ve “t A% l l
l 1 t 1 S W o O 8C8 1t d()(‘S n tl 3 3y SHAY UpP Savers Uiy t
o y - p I SOVery clulverts on ”‘.(‘

25. - Lsrpate.—My est nts’ : ‘ »
. —My estimate amounts to Rupees 3,53,929, o¢ Ru

writeny L Ty I - 3 . . i
priuciple in very heavy rain and floods on the line hotween Arkonam and ¢ Jonjeve E
’ gt b eran:, and

- have support irde 2 U .
iave supported girders of 12 feet span on piers sneh as I have proposel. The ballast aud
o € batiast an:

permanent-way are the only two it i b iminta whi .
R , v two tems 1o the estimate which may be considered as at all perua

R e O

pees 10;468'11 per mﬁe,-

RN
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nent, and the bailast I

’ The earthwork I consider ¢t ;
. banks should be raized and widened to 2 width of 14 foet. .

96, “TryE 1§ WiicH THE LINE MAY B ] e
¢ be very short, just so long as it would take to bring the permanent-way up from Kilakari

7 lay it.  With parties

e R T rmarine

would have added to until there shall be a good 9 inches under the sleepers.
1t too fine for & permanency, sud as masonry culverts are built the

e A e A A A P T AN

& coxsTrucTeD.—The time of building the line naed

and

working ahead at earthwork and bridges the permanent-way and

¢Lould proceed at the rate of 1 mile a day, that is the lins should be complete in three

; ballasting <= ) L t1s
' . T'he cost of the necessary ostablishment for this times would probably . come to Rupees

> months.

: 5,000 or L v
: - 97  ALTERATIONS IN ALIGSMENT.—1 i ¢ >
be re-aligned with decided advautage, according to my instraction
road culverts, aod this has necessifated erossing and recrossing t

3 per cent. on the estimated cost of the whole line.

3 I have set the line over

- destroying it.» I have show

: get out the line on
* on the road by the tank bund, then hav d th . ‘
" on south side. The Ramnad Branch from the Periakamoi tank is sct out along the read,

¢ none of the culverts are of any us2.
| will be better to
- Jand under the big ]
* jpvolve no extra expense if
7 Jand in altering the line to
© and seventh milest : will
the help of the railway in bringing up
. There is, Loweve,
" viz., whether it isw
- All the trngo
i pstead
{ gg?";;:‘é’&/bv Manamadurg, Y?u_@yezlgmdy, Winarcovil to Bamuad bs maintained, and
¢ get off ngainst the expense of meintaining a greater lengt!
| Tirupuvanam sud. a1 ‘ ids
~ be fanly served with C'Gmmumcﬂtmua, and tha largs centres will be c:>n11Ef5§e%. »

No. 2
| April 1878, No. 23.7
v continuation of my No. 2

" in origina : 15
" in ahstract a Tevised estimate of Rupees 3,460
" intormation reccived by that oficer from England.

~ From C. i ! ‘ 0
, Fr to the District Engineer; ladurs, dated Rammad, 15th April 1878, No. 8%
I~ eonfinuation of ray No. 87, of tho 13th inst

- gocurate estimate for permanent-way b
ol eveming. o 0 o
< 9 From this I arrive af a rate of Rupees 124-5-0p
3. T find that by some ina

. instead of 12 Annas as _ !
" the Depnty Conservator of Forests, Madura, was opencd,
rice of Jiupee 1-8-0 per sloeper (the sleeper measures jus

and to that I must add'5 Annas per sleeper for carriage from

up to R\LPPQ 1‘13'0. . : ‘; .’ .. ‘

4, T find the prico of sleepere measuring 7 inches X 2}
1. 6., snd of a sleeper 9 inclies X 4} inchos X 6 feet 610

+

H. a7 EI\'KINSON, Tsq., Assistant Enginéer, Héfdum‘ aud Ramnad Trarnw:(y Survey,

Lare are two or three places where the railway might ;

the

he road, and in fact utterly
1 that the eulverts are no use for the railway, and therefore I would
the north side of the road as far as Yettiyel where it becomes necessary torun
ing crossed the road just beyond the village T would keep

hut

With a view to Devipatam and Paumben lines, T think it
keep to the north side of the town of Ramnad and cross a mile or so of irrigated
tank 3 I shall survey this nest weck. These alterations in the line would
the line is Kept alongside the road, but there will be the expense of
the north side of Ramnad.’ The road will ba grossed twice at the fi‘th
mies, and it will be preserved as an independent lino of eommuuication, and with
the metal will, I hope, be put into good working order.
anothor quostion ia the considerstion of the comrannications of the distriet,
orthwhile to keep up two parallel lines betwecn Manamadura and Rampad ¢
blesome bit of road from Peramagudi might be ahandoned if the railway is made,
of it the rond marked on the erdnahce reap on the north side of the Vaigé frem

asa

L the low-lying picce of ruad hetween
d Mansmadnra might be abandomed. . A considarablo avea of eountry will then

.04-}&;,.' " From W. 8. | HARINGTOZ&',..E\'-Q., 'Distr‘f‘(_-,tvEnginéer, Maduara, to the -
Seerctary to Government, Public Works Depurtaent, dated Madura, 19th

102 dated 18th instant, I Bave the honor to forward,
1. Mr. Jenkinson's No. 83, Lated 15th idem, wigh-its enclosure, submitting
16 for a permanent-way, based on

P

stant, [ have the honor to submit a more
ased on information recoived from Englaand by mail last

or ton all round for the iron of the way.

dvertence the rate for sleepers has been put &b 8 Annas each

I intended. Your letter, No. 32, of 11th instant, forwarding the lettor of
d after the estimate was despatched ; this -
1 1 cubie foot) seems fo me very Ligh,
Madara which would bring the pfig.e

snoches x 6 feet stated 1n England at
ches at 2s. 6dyg 50 T should expect to
ight and landing charges the

oot those 1 want ab 22, and adding 33 per cent. for exghz}ng;, irc
- 'f,rioe ot T;lakari Rupeo 1-6-0. The deduction from this is CDFIOUS- 5 L
- r sleeper delivered at Kilakan

5.. I therefore decline to go boyond the rate of Fupee 1-6-0 pe

© bl T have better information, and T am ef opinion that the sleepers should behad mauch
my first rate of Annas 12 corresponding to the English 1a. G

Ve must probably look to Ceylon or Brymah for th

poar the coast as it is the inland transit that forces the price up so high.

. The alteration in price of permanent-wa;
estimate up to Rupees 4,82,115, or 14,261 per mile,
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No. 24-B.  From W. 8. HARINGTON » Isq., District Enginecr, Madura, to the

- Bee : ] |
- ;}f)‘;';alte;rsg}tgj gg?rf;;n‘lent, Public Works Department, dated Madura, 24th

I mvnvthe honor to forward, for yoﬁr consideration and orders, corj}’ of letter,

G - : . : 20th instant, from the
Copy of a letter from the Assist i ; No 91’ da‘ted o e :
Copy of : he Assistant Engineer, Madur { 1 / %

??.,d %;m%a % ,{immway Survow, 1o tre cagincs Engm;: Assistant Engineer, Madura and Ramna:d
entlogreg 20 20th - April 1878, with the fallowing  Tramway Survey, with five enclosures in
1 iEst;yuate of materials and ﬁttings for 10 miles of railway ongmal as per margin. The estumate 13

or light mineral trahie without anv stations fi chy i 1 nd
2 atlxd‘3. Estimate No, 2 (for size No ‘5) ; plan ;l Or_mf?u lﬁery for the lme’ the : vy a
g. %ztlllnmte No 3 (For ains e ) 22)5p : 30 sont, estlmates for Which were Sublnitted Wlth
o holling stock and machinery, - my Nos. 22 and 23, dated- respect.ively

18th and 19th idem.

———————

From C, H. @& JENKINSON. E st . |
‘ v o JLNKINSON, Eq., Assistant Enes , M. amw '
to the District Engineer, Madura, dated ‘ﬁ:lfxll‘ad, %%%iaﬁggl%ag g:th'gr'Jénlm BT,

Iaaveth : : . .
per mile, for ;Bg}?i(:‘e? forward, herewith, an estimate, amounting to Rupees 1,49,810 or Rs. 4,431

mitted. " The items y Jor the line, the plans and estimates for which I have lately sub-
in the event of our : oo ) e things which would be absolutely required

alon o 3 :
be 8 until a junction is effected with the South Indian Railway at Madura. If that is delayed

pense for tools and shops must be incurred. A

have not include@ it in thd estimate as the

ire & house at first at a low rental.

2. The prices | it s
cont, nddog ef g;‘r:i:hxaxz the estimate are taken from lists Just received from England with 15 per

_Per cent, added tq the "Zag?x(zslhi’zhgzrgnt. for froight, Ia.nding charges, &e., making o total of 10

3. In Foglund for rough, st e
o rgh with from £100 o £200 adeq £y pomet™ S0Eines arefaken to cost £100 per o

he 10-ton engines, the total. In this way I have arrived at tho cost of

4. T have th : .
. e pleasur ward] . .. . . . s
of two small engi ; o of forwarding, for the information of the Chief Eugineer, description

nes with esti il ) A
- These are very light but t}lll P?h;nates Jor railway by Messrs. Ransomes and Rapier of Iondon.
¥ 1ight, | e miormation is interesting for comparison with my estimate. Thus

- estimate No. 8 smounts fo £79¢ i i
potimat 0 £792 per mile which mny be put at R 11,000, to which showd
ded my Rupees 3,000 for%he extra weight of rail in I1);ny es’cimlg:,eiotai 14,’06}). :&dd 2,729

for earthwork, ballag
: vk, ballast, et a total of Rupees 16,729 per mile, and

&e., a3 per estimat
addin 22 s B3 PEr estimate, nnd we
8 10 per cent. for contingencies on Rupees 11,8%8 to correspond with my estimate we get
18 of machinery and stock in Messrs. Ransomes’

25;‘;2%3?&{ ¢f Ttupees 17,900 permile. Theite

e f{\;:;li\:stiasl{vggees 4,921 per mile, while my estimate i, Rupees 4,431 per mile, making

will prove e 1, 1;1 2 p}ncr mile, and I venturs to put forward that my line, imperfect as it is,

special plonding 1o ] must not be forgotten “either that thero 1s a ccrtain amount of

while T'am fres fpo iscounted from such estimate as those of Messrs, Ronsomes and Raplers

Yo mei 1 dm that so far as becuniary advantage is concerned,

 tenn céu‘riage? aF ot;) I:? a‘ol‘e to send a printed sheet of engine size No. 2 with a sketch of the

- tank, on wiy wheols t‘;» ;m_aue No. 3 the looo'm.otive is built on the usual model, with a saddle
wheols nndag 1L o il(’,ols two pair of driving wheels, coupled under the boiler and trailing
estimat ~Piate; & description of the engine and duty to be done is attached to the

good iina and 80-l1bs e8e engines scems to me to be stated wmoderately, and I find that with a
5 0. 2 size with coupled wheels
Y0 and the No. 3 size 45 tous. 1 have
ion which would cover friction, resistance

sidered by Government as a fair

fable, accordi-n_%f to my instructions,

8. Forthis duty a 1 ; ! <% tons per wheel, .

wheels w a8ty a 0-ton engins on four or six wheels would be wel 1, and if on four

" eylin dse . ‘;:lrl(i gI{l(;t Le tgo hegx-y.for the 80 Ibs. rail. Such an engine “?igf"l]t)%(kll)té?‘év?n dz-rs, 80 1b.

grate ares, of 8 s(;u:{fe fg ‘}t dnf"rs would have'135 tons up 1 in 200 nt 10 miles per hour. A
o q ot could be provided, with a htaat.ing surface of nearly 400 sqnare feet.

9. In s s A
' an average nt'crg tzizt&ng’rzeoot{ stock T ha‘ve only provided for vehicles which would weigh full on
S . ‘ v tons, 80 that a train would geverally weigh under 100 tons; for this

 and deductions must be made on this aeccunt
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au S-ton engine would be 7suﬁi‘ciesn_t, , and I think smh an fngina{ Imig}g be made with 8 /1 2"
cylinders, on four wheels coupled 24" diamster, which should beable to haul 94 tous wp 1in 200,
on which is & curve of 955 ;eet_mdms z}t- 10 nuies’pgr hour ;3 and t'}.mt 1t might bqpray@ud
with € square foet grate ares. . However, the only gain in such au engine would be saving £209
in tho cost, while theloss of power 13 serious. e o -

.10, Of course tho great dif_ﬁcrulty1 y«'ﬁh t};es::& steall engines is to keep a good supply of-
steam up in ascending & lr_m.g gradient which dopends on’ff;mte area, _heatmg suri.nm, .and storage
room for the steam; for it is mecessary to keep thp 1)?119!’ full while the engine is doing its

. heaviest work, and also the ecmbustion is not so }mrieet in the contracted area of the smull grates,

rom the duties I have given above, when tho
length of ruling gradient is protracted. - S , 1 o -

" 11. I much regret T have not my notes of the American Ixmjways with me, they are in .

Bombay, in which are several examples of such engiues as We require, and which 1 ha‘ve seen

working. The Americans have, from the Lature gf the™- cxrcumstmwes, paid more g;tenh_on

than the English to Tioncer Railways with considerable sucress, and their largest locomative
firms have n:ado the production of strong, light, and c-heap‘on;‘;mes spec-:gﬂht‘xes of their business ;
and I would look to them for practical exawples and modify them to suit English ideas, |

-

N - No. 236,

- - .. MEMORANDUM. |

s undersigned has the honor to return the surveys and estimates prepared b

Mr. C. 1L Jenkinson for a portion of the Madura-Ramnad Railway with a* Note, ” \e
‘Mapmas, - (Sigped) - C.J. SMITH, Major, R.E, -

29th May 1878. . " Offg. Consulting Engineer for Railwayy .

b

- Note on the Madura to: Rumnad Surveys and Lstimates.

Rl

PreLsoNARY Expexses,—The actual expenses appear to have been taken ; when
estimating for other such extensions Rupees 150 per mile may be allowed for ¢ pveli-

- minary expenscs.”

- Laxp.~—The average prices paid for, land}’ in jche Madum District enggest the
following approximate rates for an estimate of ft,hls kmd = o
’ s ' ‘ ’ : RS,

Irrigated land, st quélity e o e e B w230
I)}).‘ - dov 21](1 dO. - © mew wes .sn .va ) ree . 200
I)I'y lan\i amsn Yy D ena T aee . ane C .ot sia ‘voa ' GU

The allowance for trees seems moderate,

Eanrawork.—The rate allowed cught, it is thought, to be suficient for first con-

:stmction, but if the banks have to be maintained or turfed, as would seem Very neces-

sary in a coast district, the rate ‘1s low.

Mixor warERWAYS,—Admitting the expediency of. first opening such "a line on
waterways of the deseription proposed by Mr. Jenkinson, it scems open to question -
whether they could be laid in for the estimated rates. Such a point cannot, Emwt-'ve].’
be dealt with in this office without further information. It uppears that'a?m_mor
waterways have to be provided.” With no height of ba.gk or depth of foundatgons‘ given
it is dificult to estimate the masonry "required. - The nmgonryqactgally built in 1£9
culverts of 2 fect span on the Madras-Cuddalore Section of th'ei)ioutn .I_nd;an Ral]way
averaged 23:3 cubic yards, and of 48 culverts of 4 fect span 62-9 cubie yards,

A6 fect gi idge in 3 fest bank would probally eost 430 . ,

ﬁ g if:;tt ifggtbr T e e e F vae ’ ‘]‘-‘30} Taking average
A@fb@t eulvert » ver sor " ren R L Tees 000) bgnks‘
Tt 1s probable, the;efdre, that 'Were. it ever deérqed a(’lvisable to build masonry water-
wavs the lineal feet allowed for in Mr.. Jenkinson’s estimate would. not cost moie
than Rupees 12,000.. o o , ) .
" DBrrooE, ToUR 19 FEET SPAY, 60 LiveAL mzs‘r.—nT‘lns‘ work wounld ptobabxy be built
for Rupees 3,000, o , :
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10 Praiic e e o o e ) ;
Y . 1¢ Works Departy : ' v o ' : ’ :
: WBD XIMENT, 41 DEeEvE: ” - p K . . . . ’
e Dreeyesr 1878, No. 1,228 R. . P Popric Worgs Deparruest, 4rn Decryree 1878, No. 1,228 R. 11
Tvwo sv : . , : R - e S e : o i
W0 8PANS OF 10 rrer,—This mi . A AR . , _ £
" LET, 08 mier i - . : T . ’ ‘ . - 13 3 N f
 TwnEs srass op 21 pres = _qht be approximately estimated at Rs. 1,000. Py Starions.—Judging from prices paid in Tanjore and South Arcot 10 Rupees per !
=7 G By A Al T . t . S . . £, . : . i
bank. r2ls E}:T:flellb perhaps might cost Rupecs. 5,000 with a 5 feet ! N 100 square feet 15 a 1air rate to allow for shcddmg. ‘ , .
To 1511i1<1 - ‘ o ‘ ‘ . . P} A O fect well 21 feet deep actually cost the South Indian Railway Company
Hore than & p?rmgqent waterways would not, therefore, as far es can he judged, cost - Rupees 350 to sink and complete ; this is no doubt a high rate ; Rupees 250 would be R
" The qu upees 20,000 - f ‘ ST TR 4 fair ostimate. A permanent timber stage for raising water cost the South Indian {
e question raised by 1M i : il ailway- C ny 173 Rupees. IR o ’ _

. ; aidw T. Jenl"]uso f . . . % i Rdlley /Ompany v p . . . . . Kt
decided ve . ¥ sir. Jenkinson of using old and infer nas s S : - . . . . i
well s(")lr‘ery much by the class of line to be opegerl : 1‘:«*one'I‘illtorsmqgl-‘lmbl?r I]?u?t %;e o\ Rorrixa Srock.—The Muttra Ilathras engine with six wheels, four coupled, _ i

- vered over, will stand the vibration of passin(;'trains howeveroﬁg}n HICR-WOTS, Ay weighs 13-7 tons full, having a maximum, wheel-weight of 2:65 ton on each driving o

- R 4 . 1 . . . . " & 3

Barrasr.—The rate allowed for packing b ro. ¥ . . P - wheel. - S . s ’

n‘nd Straightening the permanent-wa P] king  ballust, "if by this is meant packing L. The diameter of driving wheels is 2 feet { inches, diameter of eylinder 9 inches, ‘
Lﬁ._a-:: per mile will be found a Qaer.ftV.lent Strlun‘g_ out, fished and spiked, iztoo little. % - stroke 14 inches, cost in India £1,183. The tractive force of such am engine 3
estimate by Rupees 45 bér mﬂ@L estimate, This would increase Alr. Jenkinson’s 1 compares with that of the South Indian Railway engines, assuming the same steam -
R ELPEL &11 - . : L g ‘E pressure, as 9 to 5. The latter take easily 30 loaded vehicles when the ruling ' Ty

. DEEEPERS.—Allowing 8 for a 6 v: T oatvine T - Y ‘not ed 1200 at a speed of 15 miles an hour. The load of sucl 3

4 H](':he‘ e el ar a }dl‘d rall 1VIiNne an o : ot P Fod O‘l'ﬂdl(‘llt dOGS not oxce TV e P' € 8¢ . : oad 01 suciy ) ‘ &
would ﬁebffi‘ een centres and 1 foot 6 inches atbthe jt(’)i;te gp;zglilatci; Iidcmg O'f. :Jlf-e?t i an engine as described above might be, it is thought, estimated at 12 South Indian. - !
il e ¥ Jlae to allow 5 per cent. for defective sloe 0;{ ,*'i P out X 'le I%C‘l}ur(f; ' e Railway Wagons’louded ; the limit of whec}-welght will however permit a more ' L

At C 010<n11;n enkinson allows 2,515, a safe-cstimate 'Ir}h; i’qt‘em:’ a o{)a 01 = fﬁd";)u i L p.wwerf{ll encine than this. The rate allowed in the estimate is thought ample, . o
L 0 a creosotes N e AL, ate secms barely suflicient, ; B - . g . , ok

Cost 368 Ton w(;rsoosot(,% fir sleeper (in 1876) 9 feet O inches by 1()ki,mheg by 5 in‘Ches : bt - Vemcnes.—The prices suggested by Mr. Jenkinson thus compare with those ‘

o ~ipees or rather more than 1 Rupee per cubic foot. In Johore teak they cost Db paid by the South Indian Railway :— . SR - : j

. ’ . . v i . . . . o Sy i A

Measuring 6 fect by 10 inchos by 5 inches. é 29 or 1-4 per cubic foot nearly. On the i - : o R L © Mr. Jenkinson. - itfﬁv{:fnn

. ,1 | | v o mehes ; (';“ﬂi In‘élgnp Railway cpeosoted fir half P Composits e em e w5620 4,356

“ 10 Tinnevelly in g : K ound cost 2 Rupees each. Jungle timber Lo O Third-class © eee Ceee s 3,780 . 2,791 . -

piles at Sat v In scantling cost 1-8-0, in the rough 1-40 erpcu;)ic foot 'mcl,ﬂ(lle wood P " , = o a20 3317 ‘ '}

It . atoor eost Rupces 1-7-0 per Cubic foot tal p SV y J e} !} b i . Lrake—van ere ROLTEERLE e 2,380 { 1,639 . %

1t 18 thought that R ] ) ’ -V Low-sided vod S 930 153 8

_ 5 upees 1-8- i . ; 1 Low-sided open goods ... TP 3 ‘ 1,058 ;

the sleepers required, - I 0 would be a safe rate to allow in an estimate for £ Hich-sided open goods..e <o “wo 1,020 1,133 : i
quired. C g pen g ,
Ratns.—The weizht of 1 i1 al : ' PR - - Qovered goods ... e T s 1,290, - 1,417 :
. Se—iae ght ot rail allowed th : . . s T o irioy Ma- . Sheer legs and 20 ton ‘winch ... .. 1,820 . k
class t— 2 . owe us compare : b StarioN Hla= oL el ; e oo ’ , : i
. pares with that on lines of a similar i i .. T NERY. Weigh bridge 10 tons e e L0000 1,080 -
b or # o P o K ‘ . : Small size. {
’ : Maximar Rail E T _ Platform weighicg machine for & ewt. . 630 ‘ 142 i
Muttra Tathras L : wheel weigh. bs. P “There are two items of the estimate in which the provision appears to call for i
. Lgngfxfram T e g;_’ gm,’g " % farther remark :—m S : _ '
: . oouth Indian wagan St()({k . '.“. vea ee %45 35 . - ‘ _ i : ' :‘:
: for this M. Jenkinson allf“ s8000. Tt 210 ¥ (a) W atfsrxvay. '
Allowing 60 1bs. per. v o (3) Rolling Stock. : i
R Allowing f - pervard forward, - about 47 tons of 1 b ired o : Tndfn Rail ' dine Madtas 0 . . 3
o ng tor plates, bolts and spikes, the actual we; of rails would be required. Lo On the South Inditn Railway extending from Madras to Tuticorin the following !
‘to which it would be wise to add @ "('- he act 1:xa vyelght would amount to tons 51 nearly % N are the figures showing the provision of waterway exclusive of all bridges a-ggregzi., R
(f)1 fosr 34-81 miles 1,810 tong Mrd})r ;fl?i:ln n 11}1118 10;‘ Msl estimate would give 52 tons, - ; : ting 60#lineal feet and upwards :— : SR
- 1oy State Railwav o L3, M Jenkinson allows 1,784 tons.  The proportien olven by ' : o Lineal F
| x»lf way me,t’-‘f gauge is as follows : — , , Pk o bl C. - . § ' v
‘1;31315 40+3 Ihs. per yard o : ’ | S Madras-Cuddalors cow w1 e wee el we e e BINE ‘ R
ll)hl lutes ool co vt Gf,ﬁ}% b Cuddalore-'l‘anjlore... o e o s e e el 180 A
‘ O, olts .., . et v cae e w'cd oy , ok 1 Tuticorin o . . ,
| ‘ipmesbki inches ... ;)i«ll) S - Trichinpoly  mippevelly e o e 179 : |
ang polt e - . i b rew . esw veu pes 7 b "\ ) ] : . : ‘ . ) - a ‘ ‘, )
) - vUI*S T e e R, ]-;’39 £ Mr. Jenkinson allows inclusive of all waterways, great and small, 235 feet in 33-8
— P miles, being at the rate of 87 feet per mile. S o
i I" . R o Total tons ... 7085 | , i The distance is small for such a comparison, but in contemplating the possibility : i
poini'skglm :EER.\IANENTJVAY.-——T}}O experience gained on the South Indian Ruilway Y of eventually making the line permancut though light this point should not be lost L
,. ‘ a rate of 100' Rupees per mi .o > oouth indial 1y : £ : C ‘ ' . S
, pees per mile for laying pe ! : sight ot. . , o :
A o : ; ¢ crmanent-way, : - o . = o s .
Cost or PERMANENT-WAY.—AS ruli to ° P_ o y : L ,}' & \[r, Jenkinson only allows for eight passenger carriages and for four covered goods
o S e ing rates for iron it is thought that 100 Rupees : which presumably would be availablo ‘for passengers also, It seems questionable
P Madras Bailwoy. - P‘j.r ton would be suflicient to allow. The R whether more passenger vchicles are not required, an#l whether covered goods might
”ﬁiﬂo for steel rajls, - o I‘:ﬁ?e{i quoted marginally are ﬁmsf at 2 not therefore be substituted for such of the low-sided goods as are not indispensable
ifeenng for 22nd March 1878 gives iron ich the Madras Railway Company B30 . for ballasting. = No special trucks for this purpose bave been provided for in the
Jolls at 5-15-0 to 6£ per toun. A 9ﬁ"elclt.ed. their last purchases. It would, 1t . 'i } v nte _ B Coe o
o - 1s thoucht, be safe allow for a propor- - catimate . . e . v s : - ‘
Lespise Prrvaxest-way., tion, say '2,5'per ggnt: (l)f the Peng;mgnt. ' Pl g Tt will be seen that so far as tn? information at tio disposal of tLis ofiice gnes, o
‘mile. In ‘pme{ipe i‘tvh. b - way being led by cart ‘2t 3 Annas per ton L ‘ the total sum allowed by Mr. Jeukinson appoars gmple to Prowde for what the R
S+ I practic as been scldom found feasible to run all out telescopically- s . } ' <timate- contemplates. ] I S o
. b A . . j
Lo . . 4 9
* : ‘ f ' ,’l:; ‘i N g
. : . . i : ,‘% —é
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a S Mr Jenkinso TN i T 2
Pl thought whep th T, Provides for no turn-table or «
L

M ‘ ,’ . N . .
. e line i3 ope o triangle  (run round), and it is
found ing dequate 3 ope’uedr the I'rovision for st

: aticn wmachinery will probably be
: , y will probably

e ——

’ .
20l shows in Comparison the original estimate of ;

* that a3 amended in, thig ofiice,

tont
M~
e
0
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o Maprss, - '
20th May 1875, (Signed) €, L. SMITIT, Major, R.E,
S o , - U.fﬁcmtl_ng Censalting Engineer for Railways.

B e =i

N ORD§R THEREON, 4th December 1873, No. 1,228 R
LB JENTINGONs ) - - .
for Raﬂways for 1%3;) srflc";ns and estimatey will be referred to the Consulting Engineer . A
+31d Paymben boing praneed . 2 e project for a light railway between Madura ; ' ' . L

2. The gy C"tPPLpared for submission to the Government of) India. ]
© - Upon the trafﬁ; ine; &zl;e(;fmh[adum will submi_t through the Board of Revenue a report

- Blatistics ag 1y il 2nd 80ods which may b2 looked for, supported by such

Oe 'Eidker{ to ascert; a6 passenger traffie, care shoull 1 \ . ' : . ,
eylon from th Fame ) ¢ passed across to and from - ) '
Was opened to - HeS dRnuary 1876, when the South Indian Railway ,

P o 3. . The 00’1 . .

f oo i .

i ' : Whichlfortr?xrawllyl,l also rep ort up o the population and the land revenue of
Will state whether any § ~d!rll_lea I width on either side of the proposed line,
l}::e Ean {i ™ tho Madura District, or in the Shivaganga
e aVag able to cover the intcrest on the estimated
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e - (q@ed) O JUHL M. SHAW’*STE\VART, Colonel, R.E,, = ! :
. : ‘ L Joint Secy. to Govt., r.wW.D, : !
Railway Branch.. . | .
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