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Amhr'r,-wﬂefening to certain Colloators, for veport on the points indicated by the Chief
Bhgineer, Government Order regarding the introduction of steam tramwa ¥& in the Madr
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From W. H. GLENNY, Esq., Collestor of Kurnool, to the Seeret
- of Rovenne, dated Kuarnool 17 B0

With reference to Board’s Proccedings, No. 2,601 of 27th ¢
> homor $6 say that, in my opinion, the ides of o uoting in th

45 profective works against faine need not be seriously entertain

mizine that these works would be in their proper place i
short distanees, operi countey, and dense popwlation, . None of these eq
here. | 'We have on the average only about ninetv-soven perso
Bhy average wrea of each of our eight taluksis betwesn nine hundred and & thonsand
square. miles. | And our district is ong ' up longitadinally by hill-ranges info three
tragts, of which  the most eastorn is separa®®d from the other two by the formidable
Nallamallai range which is crossed at present by only a single road practicable for
mrﬁtram while the middle traet, the Kunderu valley, is on the west bounded by
eight, and are
ssable at soveral points, are sufficiently high and rugged to interpose a very serious
barrier between the Kunderu valley and the western tract, which is the basin of the

allamalai fract consisis of the taluks of Combum and Markapur,

s from the Cuddapah Railway Station : and Markapur 16 miles

s arpa of these two taluks iy 1,900 squars miles and their
does not seem nevessary feven if T were in & position to offer

‘ touch upon the featuves of the line of ' voad between Cuddnpah
#n ongineering point of view, It seems sufficient to add thai these
ctaluks of our distriet are in ‘tolerably vasy ‘communication by
taluks of tho Kistiia District, and also with t 4 of the
-dista ¢ of Kattapatam be ng 65 miles,
aut lera, the richest part of the di frict,
Madras Irvigation Company’s Conal.  This canaj

moutlis of the year between Caddapak, Nuadysl,
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duction of steam tramways into his distriet
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| emergency. “He considers that the only 1
. Reilway Station to Warneol, and that sne
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" 5 K urnool.~The Collector of Kurtiool (Mr, Glenny) is
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As regards the value and e
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. .W?S\wﬂ‘ll&m\ﬂsiblyb@ Borue ot by every pificer emuioy ed
neighbo : (arrisge for grain meves failed,

hn%(mkﬁ, wany of thom donbties set free from agriculpural work, wers kept through-

T ’ﬁw following points in sontioction with a proposal fo intro-
1ito the Madres Presidency : = :

tive works woulil specially apply.
uns in ordinary years, i
which might result from the liges in

#o to what extent, applicable. outside the famine zoge.
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i the north-west monsoin is abandoned, it follows that
: passible for only two months before the worst period of
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AR, (uddapah,—The Collector 'of
Cnddupah explains that steam tramwayd

would be of ihestimable 1se in famine in

s great part of the district, and forwards

maps shotiing the saveral lines which he
swonld | suizgest. « He explains that the
catimate of traffic which 1s given is of do
eat value, but it may be taken fox
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9. North Areol-~The Coll- % of Nerth Arcot proposes three |
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1. Vellore Railway Station to e, " through Vellore fo Arni and the

2. Tirapati Railway Ststionto Dou. . erayy. rinomalal ; & see
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od I poor and teinty-populatod
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ng opportunity for the fair trial which Major Prazer

Board would selegt, irom among the several lines

185, one or two of the most promising iu o financial aspect

xperiment.  Among these, ome of the most suitable appears

1o b e from the Vellore (Kiatpddi) Railway Station to the town ; the

hig road is bot lwﬁw%r and coutinuous, and assuming that there would 'be

¥ i carrying the rails over the Pdlar bridge, a fair prospect opens of the

essful, both finaneially and otherwise. Next to this, the line from

: ¢ town of that name promises well, and might be taken up
. either simultaneonsty or at a later date ; it would in all probability prove remunerative,
a8 well as w great comvenience to the crowds of pilgrives who visit the celebrated

e um" 8o far as the fanine zome i coneerned, the Bourd are not prepared to recom-
| mend that any more lines should at present be underfaken ; the experience obtained

[ frem the two works suggested will donbtlbss be' of value, and will prebably enable

| e Govemmhent o tali forthier sleps for developing tréroway commngnication inthe
| ! m i : D v
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the Board believe that the conitmaction of tram wavd ‘would Be bolli beneficial
remmmnerative, | In thia connexion they would refer to peuinin proposals made by
First Member, when Collactor of ‘Laniord; recorded in (LO., duted 1s
R T e ’ No, 606; und (' a move revent communies
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‘ ' From Bellm:y m Kﬂyﬁmd‘rﬁg, T would prefor the direct romd to that passing
‘ ﬂmn,lgh the Kmbah to'm: | P fu«dmgg, hocauge it 1s more dizest und wonld be more
o

gonvenient for the &mtn‘mmm food to our pop‘ua,tum than the lne vid Réyadruy

1 which runs ale% uhe bovdez of | Mysom toeritory.  'The direat line is also that taken
by thxough tm ¢ 1n omlmmfy simes batween Hindupor and Dellary.

| lary to %m,lgn ips. (due north 35 miles).
Hry Lma No. I shou}ri B Bhid i dlieckion with 4 Tisie from Hurryhus
‘ {)(ymre) to Duggavati. I the Mysore Government is not prepared to m

i make such a
(34 .l‘ n wemld not extend Ma line to the southwards beyond Herpanahalis

ﬂl‘here 1 o ehamn mioxmaimu a8 (o the traffic or any of these
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Al u‘ﬁhﬂ lﬁ)loal irafﬁa on L.mﬁ Koo' ¥ ig astinmuted at 100 bandies daily
‘vqmm however, of local traffic on'a mad which carries & considerable qus
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| South Indian Railway, but would,

" 'The estimdte for earth work pm;d@siom bank 12 feet wide at top, with slopes
of Lto 1, Mémgmg 4 feet Lhigh.;w L0 o i (g ‘ '
lhe vate for minor bridges Js.somcwhat. below the cos# of these works on the

tis thought, be sufficient for foundations of moderate

dopth protected by spros. | £
1i is diffienlt to cstimnte the cost of large bridges and eanseways. By a large
bridge is meant one providing 60 feet of waterway or more; and although causeways

‘wight be generally used, it would probably be found desirable to build bridges n

‘some cases, sgu over large irrigation vhannels. The amount entered would probably
be sufficient for this purpose. AR R
. 'he oost of stations on the Southern FExtension of tho Houth Indian Railway was
“Rei 4,000 per mile. The smount: entered provides only for the cheapest description
of accommodation for pessengers and. goods, sheds for engines and rolling steck,
stafl ‘quarters, and station machinery.
Rolling stook: is estimated on the {ollowing basis for a line 50 milcs long -—

& Re

| Bight locgmaotives, at Re. 9,760 S0 7800
Six conpasitee (st and Zud Plass), 4t He. 2,1 e i il 1 E2,600
Thirty! third-clans earringes, st Re. 1,200 o s ih wii 36,000
Tigeht bradeea, ab R, 1L,2000 Lo 10 b 9,600
. Highty eovered wagons, at Ré. 1,080 il AT TR i - L
Forty open wagons, at Bs S00- 54 e, | ae e a1 I ROR

2:29.2460

For 50

i 5API0 par v
Privwision i3 made for curridme of matering 300 miles by ailwae #mw the suppo-
gitien that the lites e e Bellary and Kargooe! Dis e R
T S (e
e *
gy Caviing, s
0% EETE L sl
Al ! D E
16 Inchi | Jach, | 34 Fnch. §4 Imeh, i
Waight of dach litghh (10 foct 5 inehes). | R ) S 259 420
Ll perlineal yird ; 2y 34 47 76
o ‘ e bt fr !
oy [ of single 1udl per yaad by a1 0 141 19 30
Do, [of sdisimile ol permoaneni<iay. Tons: 104 L@6F 802 A
Do, 11 Lgidoy 1 inelnding 9 Py dant, [ {
il for sidings Jal L CE 174 28 39 50 63
Clogtpar symost dogt | A L N R 16 i :
S méﬁa R ahwina),  Iniading : i
! H(‘hr E _' i h G Lk e =¥ ’41712 ? 6:;;‘:‘4‘; t 3.}5’:{‘ .’ f?“;
hy train " '
et ton il 316 R i GaG i, jad
{50 i b3 i i
: & 700
: 104
AN
, R.E.,

e g 41 Y f 5 Pt | S
Engiuver for Dalwiag s
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, or even less would fallymeet all the réquire- | it s JEOpeT Bve,
' pohe N ‘ » ( o RIENRG et heilon
“esunteys . They far
Miteachange of railway wolling stoek &

o=

' : : o b 'y dud nffer ‘
advantages thateshol be sconred by Bt railways, | I thay be addad that experience
derived frou e Madres Ratiwiy goes 10 prove that the bearing surfuce of conerete.
inseparable from the tramway rail proper, would, begides ‘entuling extra expense. be
mapplicable fo the black cotton scil and some other soilé mot with in India. where
eveg su ordinsyy ballast bank, with a bpttom width of perhaps 16 feet, continues year,
after year to sink until it almost reaches the subjacent limp-kunkur bed.

i Dscriprion oF Prasanenr-why. Tt is not stateil in the Order of Goyernment
whiether it is contemplated that lines of railway have to 'be laid for famine purposes
over the open cotmtry, but it has been'assumed that it is intended to construet and open
tho lines for ordinary teaffic in the first instance as railway feeders, and in every case
that the permanent-way will be laid, either on the ordinary roads of the ('011711.!'1‘;4,-:' on
an already ‘consolidated embankment, fully bridged with the exception of large Tivers

The deseription of permanent-way 1 consider suitable for sueh I '
ordinacy flat-footed rail with timber or iron sleepers ballasted with broken
sand.

Saould it be fowna necessary to-lav such a

¢s 18 the

stone oy

ing for famine purposes
the apen country, Tobelieve that few forms of permonent-way will compare
15 either for expedition or efficiency.

Sach a line eaqn be lald af thie

Ly
mul i rate of one piileof Braci per das ne for
mstanee, 53 milcd in longth, wae laid for in 63
deys.

A lipe of tlas deseyaption con botna
strenghaned when pocdssary.

Ou the Mysore StefaBailwiyv ordinsey road nralics of 62 § ¢ 3
L thas way by engtuds et ing 18 tone (3 tone on 8 ] re dese
narrow | for hoth rond aad -cal s forin of v ¥ o
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abandenuent of the advantiges to b od from . the Bouih
vehiales henygr able to rum over {he lines, gud £

ex fre wrank eorid at Al G b transferred from other n
Lt iy eortain tint, wern the propesed feedorn laid of any other ;
mutro. sparesicdk wounld have te be pr i 3
g eapanity of she bing s and the gréator part of 1t woald
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OF wiher of the
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what similar question, the Commuission appointed . by the French
lic 'Works to mafire 1to the otonowiea]l conditions of constriction
ey tailway s (chemin: de fer de l'interet local) recommend

HeTs BRIT

of tﬁe,pmgt line, save in exceptional cirenmstances.
shes gauge, where existing rouds are to be utilized.
gauge, _H‘%wre exceptional eonditions render advisable the
IYGW gauge on ifs own traek, as presenting the greatest
respest of facility of working,
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fooums, for cuoh Wheel weight wid "“Sow%miﬁu
e g regards durmbility ; b of lato yeats
fair results as regarde .

E 6ﬂéf;few' advaxﬂageﬂ over umbrr ones.

24 1A w“

ke exceptional mcmmtannm pointing to the upevessity in mv o?m on fnr il
departore from the gauge of the p avenit'line in the case of the Madres Railway, Hein
the fact that 15 s hapeless to expect that the braneh line cen h made to m:'rr goods ‘
stock, having a wheel \w(‘l[ght of B tonk on an-axle {38 per wint. greater thmy, Font [l
of a "Ssuth Yndian Railway en gine) that somld carn’ & fuir, yate of mewﬂt [ e
its cost with the traffic kuw swn to be forthooming. e
Watewr or Raim.—The weight of the rail. to be usad Tmuat e decidod With i ;
yoference to the wheol witehs an & the S]'-;{i io which tlie fine will "s'.lhjwf-mi i -'L'it‘
“he cu8e Uf feeders 10 fi Sonth hnua’n 111‘11 ».HV 1 have o !’J!‘anuuoh .LI}. l"*ﬂ"v‘lﬂﬂf’nd“ ‘Iv At
ing that the Tail be ot a weight « apuitle of carrying, at ® mi:,xzmum ap«—:t‘d of  Af} ;‘mlm p et
an Bour, the ordinay qaf‘d; ‘vohiele of tho pareat Hne. A e
L 9m the motee gange a fully ladon wigon weighs & tons 12 (‘WL., op mesrly @ ms oot
on an axle-—a lim:t o which it is not rhfhvuit {o restriot that of & s:uisﬁe me ) A
for ‘.tzst.anee, ihe eazines of t!m jate A*kumm»( apjoeveram tmmrwg’vgg abopt L&

oa: Droopadisigs of Togtitutes of Ciril Bngis | it 43‘“‘.,‘“’“’*’“@ - Whieh were,
neers, Vol LIX, page 349; : eal &N

running alongside & hgl‘. M mthzsmzlmg yradient
115 feet; an <ugine weighing 'ﬁi”m tons o six

: mimg ORIV uf : :4;;
pled draws a lovd of |
W m kmmf’m’h,

—{’reoscted fir b!e&;iers h&w an the Eeuvﬂi Tt
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. “Rotrve Stock.—The desaription of goods'stock to be need, |
Welght being fixed, depends to some extent upon the trafficito.
stoek on metre gauge State Rarlweys has pmwdbo be none too strong o ¥ i
rdipary wear and tear of loading #nd unleading: The mga' o e OB
i8 se:r:wr thun med ba gﬁoﬂ&f»d for th.e iow @eul che Timos < :

éia.n h.miv{a;y. where #ie gootis mck m m;e\;é;ag.
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98, Cofainly additienal fheilities for the distribution of gr:
| would be beneficial to thi acunty, bot T eangob but think (he
[ ot i bt somanuniedtion heve been mudh exd
be 1o of the aeenomiation of giain b fediorg or the: Ma
the late famine ; but this was obyiously due not to the
the raads leading from the Madras Railway, but tb the i
that railway itself, and wounld not hive been obvinted if. eve
had been vovered with a steam thamvway. As 8 faot therx
diffculty in getting the grain away from fhe railway exee
Bellary ; in Balem there was certainly none, and ai no time was there tiny
for peeple who hed morey to bay it |
26, Moreover, a special and temporary demand for th
an existing line of comtannication eould be much befter
engines swhen the emergeney avose . than | ;
XL way, | MLl W
997, It i certain that the cost of tran ;
¢ lesa by more then haif en apna per fon per n
s of traotion engines. It is also certain .that ¢
. which | the total extra traffic dae to
tons. | Th of transport by the ase
as compared with traction engines on any individual road could not
Rs. 1,600 per mile,

28, It is not likely thas such famines as that of 1877-78 would r
same distriet tor intérvals than 30 years;, during which period the lc
tramway whose né fell short of the'ingerest on first cost by even one per
would amount to Re. ,008 per mile. :

20, 'Traction engines moreéover can be used' where they are wanted, but a tram
way in B lary could nof ‘be moved to meet a future fagpine 1n Coimbatore.

30. " There is an idea which appears to he nncom:aged by a passage .in paragraph
15 of your Note, pruted switle 6.0., No: 2018 W., of 17l Angust last, that the “? £
of traction engines is a drawback to their use on ordingry roads; bul .f oo, the tram-
way engine is in’ a worse case ; for on any gradient exceeding one in thirty-séven and-
a-half, a tamway enging must he heavier thatr f tfwetion engine to draw the
weight of train, aud there axe vory fow rouds ‘w !
ocour &t some point or pther, ‘»

t
31. 'Thv co-efeients of adhesion and of resista

* be taken af & and % respectively ; for a traetio ary - road tl
2 and 1y but as only about three-foutths of the ' emging 1

the driving wheels, the uctual adhesion available s Desalit abRhe gt

FAINwWa Y.

i T 1he the weight of the engine, 7" that of .the train,

i the gmdient, then for the Tramway {

for tha truationt engin
4 &l Vs ol i L .3.
e 4 24

| j T‘ ‘::‘ 1—3 """ ﬁo X i aAuu (2.)‘
| (1) is grogter than (2) if X bo greator than J5 or ;) and as o practical
“Wﬁighm?f‘tmb i ?*Fig'imm in ordinary us fonot average higher than those of

iy engin

t must b ini\ii@stmdﬂmi 1 e not |

0
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| the two raild breaking joint so a8 to afford ‘one another mmtual support. This
form of permanent-way is well suited for the steam tramways outside the city ; as
whers the liie is vequired to be laid flushe with the road surface, the second rail can
be used, and the rosd being also paved, it becomes the same as a street {ramway,
The rails ave laid on wooden eross sleepers. ‘

6. The whole of the line laid on the roads partakes of the nature of a tramway
so far that theré are no maintenance gauges for the daily upkeep of the permanent-
way. The sleepers are firmly embedded in ﬁ“.xe road, and covered with metal, the line
being hardly touched until the sleepers require renewal. The cost of daily upkeep is
saved at the expense of new sleepers aftor a few years ; there being no provision for
drainage their life i3 short. ' :

7. The engines are boxed in to'a certain extent, the gides being about 4 feet
above frame, 'with a roof on/ iren standards nbout 3 feet G inches higher. ;The
earriages are similar to ordinary tram ears ; some have longitudinal and athers cross
lwpats; | A train vonsists of 4 or 5 vehields, most of them provided with brakes,
Phewrs is also'a brake on the engine. | The conpling 38 central, but the slack 8 faken
up by an ordinary screw evupling placed over the central buffer. A bell is rung
when approaching points where other roads join, but speed is not slackened. There
appear to be no fixed dimensions, and esrriages often skirt o wall very closely. Iu
going through streets a man with flag-walks in front of the train ; but in open country
a spoed of 15 miles an hour 18 not vpusual, . The sanetioned maximum is 11 miles an
hour, A

8 | 8o fur as T could loarn the average cost of a line laid along a road is francs
30,000 per kilomotre == £1,920 per siile.  On the line from Milan to Barzano it has
heen necessary to diverge from the voud for considerable distances owing to the road
being narrow, gradients steep, or curves shiarp: " This line cost francs 46,000 per
Kilometre = £2,944 per mile. Bhort lengths of gradient of 1 in 30 are ullowed, and
curves of 130 fect radins,  Railways are evossed on the level.

8. T was informed thut most of these lines do not pay, partly from competition
with the railways, aud partly from the rigorous eonditions now oxacted by Govern-
ment. The line from Milan to Lodi pays becanse the tuning of traing on the railway

is inconvenient, arid peopla therefore use the tramway. No goods traffic is worked.
Home bridges have to be strengthened to comply with the Government test.
Tramway Companies pay one-fifth the eost of matutaining the portion of road not
oocupied by them, and 132 percent. of their met reeeipts go to the Governme:
as tax, i '

10, | Lussras-Waroesnoone Lone—This is a chedp feeder. line of light railway
0 mileg long starting from Liéstal vn the Swiss Central Railway. 'The gaunge is
ik 9 foct © inches; rails weigh 30 ib. per yard, with timber cross sleepers 2 71"
‘ apurt, fastened by wood screws. For g mile the line follows the Bwiss Central, being
laid midway between the broad gauge rails, ‘an arrangement which admits of the
same sleepers being used for both., Special points and erossings are réquired where
the lines diverge. It was found necessary fo wideu the road in places. and the line
follows it exccagtv ‘at two points, where short diversions are made to avoid steep

|| pradients and sharp curves. Tormation level follows generelly that of the road,
' and the rails aro raised about a foot above 1t by ballast, | There are only a few

small bridges. | | i
ut "11,'. | The carriages are opan at ends, éaéh yehiele being provided with brake,
tho guard walky along and puts on hrakes when necessary. For connecting the
 wehicles a simple form of central coupling is nsed. The engines are of the ordinary
| type on four wheels ; they weigh 8 tons, and take a load of 4 or 5 vehicles. The
 maximum gradient is 1 in 33, and the ruling eurve 197 feet in main line, and
| 181 feet in sidings. Water is turned on to ithe flange of the leading wheels of
Ekiﬁﬁﬂ,w pass more freely round these curves.
f@’, miles an hour ; through gpeed 9 miles, with 6
o station buildings except at the terminus,
ere tickets are issued. There are short lay-
is traffic is small, Ordinary repairs are done
t. engines and vehicles requiving beavy repair are
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senit to the workshops of the Swiss Central Railway at Otten. - At Liestal there ave only

u few short sidings for zolling stock, andone for transhipment of goods ; no, transier
platform, o : . = Wil

18, The line is unprovided with fusces ; the train by which I travelled was stopped

to allow two frightened borses to pass ; but as a rule Horses take very little notice of

‘the trains, The erdinary road is maintained by the Railway Company, this being one

' of the onditions of the concession. Therc are nosignals.  Thé line cost about £1,920

- )
e kaniir and Periyakulam, :

brought before the Indian public. The permanent-way is supplied complete in lengths
of 161 feet, the two reils being connected by iron plates which form the sleepers, and the

whole fastened by rivets. The rails weigh 9, 14, and 19 1b. per yard, and each length

The wheel weights for which the lines are suitable vary frowv L to 2% tons per axle.
movement of heavy weights is effected by vsing a nupmbsr of small trucks so as to
' ~advantages gluimed for this lve are

B
istribu weight cver several axles. ’ﬂ :

8 rxﬁﬁ}, wad pidity with iaid, Trucks of every
i ' i can be ¢ permanent-way,. together

o

without skilled labor.
, and saw the eonstries

L
[

oy . The frames forrolling

mile, and is very similar to that proposed by Mr. Anderson befween Ammayuandya-

14. Porrrvr Decavvinie—This system.of portable railway has lately been

a3  of permanent-way weighs 115, 187, aud 259 Ibs,, the gauge® being 16, 20, and 24 inches,

leg, points, exoas- |
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ing order on unfavorable soils i bad weather, which, however, would not be frequent
during o famine.  One advantage in werking these lines by horees or bullocks. is that
it is possible to surmount gradients over which a locomotive conld not work, it
being uecessary only to keep additional power at these points.

19) The cost of a mileol line with 14 1b. mils delivered in Madras would be
ahout Ra. 8,000, including 15 wagons ; with 19 Ib. mails the cost would be about
Re. 9,500, The price of thie permanent-way per fon is high compared with the
market rate for steel raily, alter making allowance for the small seetion of the rails;
but possibly s reduction might be made if several miles were taken. A short length
of this line woild be found useful in earrying ont any large work, and it would, I thiak,
be well for the Goverament to obtain & few miles by way of experiment.

20, Ten pesT For of TrAsway ov Lropy Rartway por Twpra.—Thres forms of
communication have been deseribed, two of which are suituble for permanent, and one
for feuiporary lines, The Milan lines, and the Liestal-Waldenbourg line, present two
disstinet types, the forrder buing in miost respects a tramway, while the other is a light
railway. The advantages possessed by the Milan lines are that they can be more
easily laid and kept in order, tho eost of upkecp being much less than on an ordinary
line. They also offer less obstraction to foot passengors, who can walk freely along
and across them. A ‘disadvantage is that when laid with wooden sleepers theso
deteriorate rapidly from the absence of drainage ; a difficulty which can, however, be
got over by using iron sléepers. This form of line should, I thivk, be adopted where
the roads are sutficiently good for the purpose, and the gradients are suitable for a
tramway. These conditions are fulfilled between Vellore station and town ; and this
degeription of line appears to.be especially suitable for laying between Beypore and
Caliput, where houses oceur at intervals along the whole length of the road. The
metalling would probably be extended on both sides of the road, iu order to provide
as much room 4s possible for veliicle traffic.

21,  Where the roads ave not safficiently good to admit of a line being laid in the
metalling the lines should be similar to that between Liestal and Waldenbourg.
is some diffionlty in providing: for the proper drainage of a road in a line of this des-
cription, s a portion of itf‘s’iu‘ﬁes towards the railway.

22. In the Note alreiidy submitted by this office on the question of steam
tramways, it is recommended that all such lines should be of the metre gaug
capalile of varrying the goods| stoek of the South Indian Railway, and if the forogoing
principles as regards | construdiion are approved, it is only necessary o determine the
deseription of permanent-wayi to be used, It is theught that a Vignoles rail weighing
85 Ih, per yard, with wreughi-iron transversé sleppers, is tho best that can be adopted,
Several forms of wrought-iron sud sfeel sleepers bave been trisd, but that which
appears to have come into most genersd use & known as ¢ Wood’s patent.”
quantities of these sleepers huve during the last year been exported, and =
deseribing them  wes recently read at the Iustitution of Civil Kogincers. An iron
subwuy will cost more than | wooden sleepers. but there can be no question as to its
ultimate economy at present prices of iron. . Thiy system of parmanent-way would be
suitable for use in vither a tramway or & light railway ; and with the addition of 2
guoard roil similar to that nsed in the Milan lines, there would be no objection to its

. -
There

mmgthm“&;ﬁmm; or deeupy jng the whole of a road where necessary, such as in
grossimg A beidge, | 0T T A
2 ibly there ure fow roads throughout which the gradients and curves

4 tramway, and careful consideration will be necessary to determine
ent mﬁzﬁﬁhﬂl be fellowed, © For the South Indian Railway rolling stock
mld have 8 radius of not less than 5 chains, As a rule steeper gradients
nmways than on railways, but this has the effect of diminishing the

ines visited in Egrope the maximum gradient was 1 in 50, and the load
ia evident that for sven moderate earnings several such

of working the traffic in these small trains is greater
§ Wl a line is laid on'a separate track, it will be
: w wad beidges. It is probable that most bridges

Wa’ by merely jaying a timber framing over
t, as'is dope on the Mysore Biute Railway, where
i e 9
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i é:avwm& for adoption by Mr. Vineent in his pamphlet on the subjest, and employed
. genersily in my note of the 14t Bugust 1881
, 5, - Birictly speaking a tramway somsists of a pair of rigitly supported rdils carrfed
on an anyielding foundation, faid ou n pablio voad or'strest, and having the top of the
rails flukh, or nearly so, with the road muzince 10 allow of erdinary pussengers or
wheeled vihicles passing from side to mide. ~
R flﬁﬁ the conditions tmm"@"’;y rails must be of exceptional latoral strength
and weiglt, (double pmﬁti}bi}( in most cases th&i of oriinary ruils) and be laid on & COn-
crote foundation, or consist of a d(beng ek of tails Liited togeilier at short miervals
apart; in thermnw desaribe& by“(}aﬁtqf; {ioaka}r_!.::. gondmon with the Mk
where passing through streets over bridges and at other plarcs where
insufficaent brfmdtl; of roudway, &oy all @ which adds materially to the
7 The systesn advbeated by Mrl Wingent ndopts ad B rhle Whete 1 7
wide ®ooagzh, the rmouck niore cosmomteal Hini-footed, or as it g calied fie Viguoles
patieen vail, o As this latter howeyor y’mymr- not fess :'P.h:!ii f585 hehes abave t
suptase of the Toatdway, 1% 18 @nnderad THoS fo pretect. 1f o e shoeks of 4
vohiples, the lite must be either fon ool ofi or, b otherwise profeciod, thus constitutin
it virtially & systein of Tight ratws y8
B. 'Technically speaking this distinetion regarding the terg
fectly vorroet and should be horue i dnek; but as will b subs
proposals which I have tu subinit, mesps van be adopted for com!
of buth trem snd light reilwaye in & mensor, hat will anparcntiv
way the objects in view. Bhould fhess propeiuls, meat | wi
hearing of the distinetion alinded to Wil be G the Toss UHE
A TFaruing now to the replieariecived to the sizst'sl the abqve quests
1o whet tracts subject to famine fraptways as profechive worki would spec

4

will be noted thef while wome of the ‘oficers consultéd either warmly wel
works, or tacitly accept them 48 yaluable adjunets 1a doalin}] with ingiine
the costrary dispute their supposed ‘adwantazes,” or at least pisiisid
constraetion of denbiful propricty. :

[
&4

A ]
16, The Collector of Karnool, far examnple, feasting sclely to the existiag cana
and retlway, whieh both traverse his district, feels bimgselt unable Lo recommen o1~

struction ‘of 4 light milway even to lis headgparter station.  Flo adds * T am
gertain that a very great deal of ‘mood was done By the large and sustained di
for enrts and bul ngs 1 ihid fine (s, Toom Gooty to Kuruesd) duving ¢
Ownets of caste aid buliogks casmg fram all perts of the disivict, and cared the keep
g7 of themsalves and thew snimald, . Vallage o sillage’ distribulion from Kurnool, if we
had hud & tramway in those days, would heve been a poor substitute for stealdy
suployent in 60 miles of read”™ = 05 :
11,  'The Board of Re wagraph 5 of their Frocecdings, No. 2230, observe
P (T

venue, Prgra
ny’s experience as-above * wilk-probably be borne cut by every officer
mine duty in that neighbourhood at the time.” ¢ Uy riage,” they add,
r failed, and thousends of bullocks, wany of them doubtless'set free from
‘ autithe season of drenghtin good working order,”
" subject of employing mechanical means for
g the remunerative returns, merely propose
the comstruction of two very short lines
staﬁnns at Vellore and Tirupati respectively.
ennyenick (paragraph 25 of his letter, No, 105,
herp was never auy serious difficulty in gefting
or & short time at Dellary ; in Salem there
there any lack of food for people who hud
aphs 33 and 34 shows that “a railway or a
pechanieal work by steam, requires rather
“work by animal power.”
y pul argaments against doing anything in
miechunical for animal power. 1 cannot however
te & grass famine (which as Sir Andrew Clarke

4




found,” and Colonel Hicks distinetly says

required for agrieultural purposes, should it is thought be as much as possible driven
off to the tracts where grasming is sufficiently abundant, and the home supplies of
fodder carefully conserved ior the remainder. For these latter, if less worked than
nsual, less will be consumed of the seant provision. Geain being much easier carvied

abont the country than fodder, it would also in thie sense be better policy to feed if-

necessary at a distance from their homes the vwners of bullocks on whose preserva-
tion the entivc prospect of future agriculture depends, than hold out imduce-
ments which would have the effect of the more rapidly exhausting the supplics of
fodder, Certain it is that enormous numbers of cattle perished in these districts, and
that agricultural operations have ever sinee it is believed suffered iu consequence.
14, As stated in the Madras Famine Repert, p. 40, there was a Special Transport
Agenoy established under Colonel Hicks i December 1876, The total guantity

of grain moved was 25 108 tons, and about 245 tons of tools for famine works. It is
added that “ by this sgency about 4,500 carts, 9,000 bullocks, end 5,400 men were

at one time actually smployed daily and supported, besides about 800 caxts, 1,60
bullocks, and 560 men engaged in earryig food and fodder to difiere fhnlﬁmgplm”
15. FEven werc steam s & motive power e not employed, the mere substifution

of cattle tramways would have allowed of all this work being donewith infinitely less
outlay, as it is proved that a horse or bullock ean dbﬁ;m elve to fifteen times as
mueh work if employed for haulage on a tramway, than in the usual way.
16. During the late famine in Mysore, owing partly to the losses of cattle or
their absence in the grazing grounds of the western ghits, where numbers were seut,
carts dragged by cocolies, menlap;}wgimem. Lle gt oias SRAPEH SSG TS st
17. In Madras the Famine Report shows that cattle were  either so
owners or driven away fo W@dmm%&wﬁ cal

it

pointed out may be as bud as a grain famine) exists, all cattle not immediaﬁ:ly:'

800 oarts, 1,600

1

oL g s & e ou® (3 S W e S I g

B il
y defisiite Tanits for the scsalled  famine zone 7 weuld
lidea of 1ta extent, the arcss showe on the annexed
filont * ibtensy ¥ and ¢ severe?’ {amine, in both 1866-67 and
‘e fairly aceupted as indicating very nearly the extreme Hmits ;

22, Wolayde
i pr

g

m& 187678, may

Junfortunat umm\whvge proportion of the arca of thit Presidency. Onthe
game map will be foun the existing of propused Guarantaed and Btate lines of railway
nd the naviguble cinale; also the farzine lives of tram or light railways as proposed
by the several auth gg;whinl_i“have heen consulted.
The following table, compilad from the Proceedings of the Board of Revenue,
: reportss of Public Works Officers, shows in the aggregemte the lengths of lines
‘waggested s suitable iv their upinion for each district.  The districts are given in the
‘order in which thoy xt'!pecﬁ'@” stand accordivg to the wetirns of the last fdmine,

showing gonerally their need for development of communications: of the description
Th Q_,m-"" RS ‘ i I - i
45 !.jitﬂvﬂa of 1 wals made by the Civil and Pnblic Works Officers for either Tramways or
BT R light Railways in the several Districts most linble to Famine.

£ TR T ey g
I g St £ i 0 jleNaTHS or Roaw. |
C L Minman e | T )
72 ¥ ‘mﬁﬁmh.’” i Al PRSI - ‘ Remarks as o existing Railways or
o T ms-nijnm dhe b St h Nuvigatde Canals,

Piwirict & trovvessd by Madeas, Baick
and Gantsiad Beolily Ballk ‘u% Regohose,
i Dt by Harnoo! Caji] Geadiabis for ddaht
e mpptha smanelly 83 00sh not i the worst
1 | Dty Miscras |

i by 2 Roilwhy from Nisth-Wesd
CTH e Bouth-East Raicns ni o
: in;;uolgl; Mudray Bailway from South-West

s :' ,“fm C Ak S 7{33 Dﬁ&;‘hymt Eki:"&j’ from South-West
L T PR T e MR ‘ i o North-Easu,
g "‘i”‘ @5,&& b& ; ¢1 193 1 Disto Buckingbam Ciwal South to North.
A S 'l‘ju:’-w ! ‘m 'I)iitqhom}l;y Mndias R&ﬂﬂy Seuth-West to

Diten by Madras Railway, Sosth Indian
(" Rallway, and Arképam- Chingleput Rail-
I wwys slso by Senil Buackinglsm Caral
* Beuth to Nork,
Piltio by &mﬁ; Indign Railway,

3 it
itk Takp end Canal to Gunjam,
No Baliviy ok Concl st prosent.

TN

utely the general scheme here sketohed by
viewed the requirements of their respec-
may at once be concluded that when
rinciples to be gbserved in view to

tly diseppear,and the scheme as a

B0 !

sely be doubted that the suggested northern
Wiy Teluks is not very essential, as no psrt
-8 railway ; agein 99 vregards the three
‘Bellary towards the Madaksira Taluk of
.one line in, if pessible, continustion of
om Bangalore to Toomkoor, or at most
e great block of sparsely inbabited and
found adequate for the object in

X rﬁﬂwuy will probably answer all
the Collector, in suggesting a series
10
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| A8 i . f ; 1
- hero state vory briefly my views of the subjoet and a3 all turng on this point, it would he
 essoutial to obtain e euling fom the Government of India betore moving further in the
" imattey, it A S i | i
(34 Tn bis memorandnm shove quoted, Colonel Shaw-Stewart considers the advan-
| fngen which would acerue in times of famine, from beiug onabled to ntilize the spare

with o less than 370 milosof tremway has Jost. sight
principle saggosted by Sir Andrew Clarke and sovepted
1t would as a rule saﬁieoﬂhmmnhnél wers a‘)yufm

vo, it iy ba sonciuded th
fairly

i 3

’1‘*3“}{"-'3”3*"" of the Bentl Indian Railwoy and other metre gauge lines, as sufficient
self w0 d’f‘w‘dﬁ’d‘“ qUestion of gauge wn its favor; and Captain Coaker, apparently
[ mequ maingm this ¢ W;(I‘Q'ﬂbmmmd& that all the bermnanentfamine lines should be

£y %

BRI i The advantages claimed migm 16 doubt, tnder cortuin eventunlit;
| sideiuble, Bt in|case of wide-spread famive, affeoting the country through
' 'Bouth Indian Railwny passes, they would in gEeal mensure, if uot indeed eutic Iyt ol
] peary and as the qnestion we are now einsidering affects () struction of :
Aggregatg no Jess than 1,000 miles of milway, itmay withequal o
‘be contemded, that if the whole proposed system be folly worked
witl, on the whole, be foutid to rest with the adeption of an entively new as
matiow mange systew, adoguately furtished with rolling stock, which m
lehatyped or supplemented as nueded. I ‘
|86, T eontess therafors, thet in cage the Government decids to ¢
work however grodually, but with the fivia determination to eon
definite number of vears, the gauge sbould nok, in my 'opinion, cxeeed 2

| the probable
e found in 1
> Buwnage

P

of the ryil 20 Ib. per yard, #
A 8T Calenlations of oost on hypothetical cases have already been 2ty

V& i3 &t
anoe § withont therefore needlessly continuing these, it may be gssunied that o )

suecli a permanent-way on the existing roadway on a system smalogous ,
Mikuiese lines, wonld not sout over Be, 16,000 per mile, exciuding however thy
‘of adapting the rosdway itéelf to the requirements.

' 88, The lutter will in ali chues probably reduire & good deal of iray
o regard o gradients and curyes, ns asie M widening the sarfaces, Bpeaking under
eorrection, 1t appears fo me that to ensure fairly effective work from the engines, the

T on s 3 3
oYenisni o m

=

. gradients should nowhere exceed, and then only for short lengths 1 in 4 0, or the curves
L be ot less radite than 150 feet. Although the rail to be employed, Vignols® sootion,
. emly projects 2 inches above the roadwa ¥ surface, it is doubthul whether carts would
58, the Bne if guard-stones at intervals, a8 in the Milanese system, or other simple
xpdient be adopted, or in case of their even doing 8o ‘whether, owing to the smal
loads ordinarily taken by carts in this country (dot wsually over half a ton), the
shock would 1njnre the raid.  The cost of the geparation of the portion of road vecupied
by the rails need not in any way be serious, L
@9, Fora gangeof 7 feet it will ap;mremtljét.téﬁde to reserve 8 foet along one side
of & road, and if to this be sdded 12 feet for meeting the requiremunts of ordinary eart
traffic, the total normal width to which the existing roadway should be inerégsed need
~ not exeeed 20 foet. However small the width thd left may appear, it must be borne
in mind that once the new systom has heen fairly established on any road, a large
on of the m'dmarr traffic should take to the rail ; and further that as a fact ony
the existing ghit roads, accommodating «n enormous amount of cart trafiic,
much” as 12 feet cannot always be counted on as available, and is found to
No scri convenience should therofore be oceasioned on this secount,
ridg Or & groater than the present widih of roadway
i 8o  of tramway Tail, as sugizested
wmight he substituted, and if

the existing roads 'ss above indi-
i minor bridges, as also to }rml-;e
8 roadways throughout, &o., it
ich added to the cost of perma-
g the cventual total outlay to not

g
=

T

g8 a8 bofore mentioned the features of a light
Wity sliould, if eventnally carried ont to its fal




¥

50 Taken mn wtmd numlmrs Q‘hf‘ 1 000 miles of fami e lines win ﬁd when fﬂlly
carried out, have as ahove ronghly eammatad sost 1,000 % 20,000 = -njc) lakhs of <
mpmﬂ, 80 that the amonnt named if merely viewed as interest for moeting loan, would

at 4 per cent. precisely meet tho requirements,

81, There is however 10 need to suppose that the lines if carried ont will be so
narren of all profits as only just to cover the working expenses, or again to carry at
‘onee to completion an undmmkm,g of such munm;dt 3y in order fo mest the ko,,tmgprcy
‘of & famine so wide-spread and disastrous as the last, which it may be hoped will not

* Trecur within the presenf generation,

62, Viewedin this Light it secms to 1ae that the operations for some years to come
should be confined to widening, mgetalling and otherwise preparing as YU{.L) of the
' pelécted lines of roud as possible, tor rece iving. the permanent-way of the character
tlmti y be deeided on, - Every mi »l: of such mproved road will, even without the
perneuent-way, be s0 miwch é"l”lv i de Were soarcity or famine to recur in the

interval, the work wanld all be of & ed for affording relief, and

road. engines could be freely vmplo; o,

| B3, The time thus emyloyed in raisipg and preparing tl

firther afford the much needed opportunity for stucying the details
chasartor of the }urmmm b-way and rolling g rost Likely o it
view, . This decided on at tY}E*“W onil T "nu be made with ene or #wo
wud Bayy 100 miles of peimy ANBn e cy ul».u Pru\m.t:l extra for rm{“ g
emergeney arising from severe faming, A certain amount alse of the
Decanville” 16 inch gangey 14 b, raily, with a few wagons might also wit]
tagy be pr@‘sured as recommended by Captain Conker, for experiment and for purely
temporary use in famine. s
W94, Bahe' temporary establishment would ' no doubt have th be engaged in
Laddition to the present normal seale, but if the outlay on preparving the roads is not
to exesed from theee to five lakhs per annum at first, the présent permanent divisional
entablishmuent, so far as can at present be jndged, should not be overtaxed. W b
the time ocomes for laying down the metals, &e., other special armangements will have

1o be mude. '

55, ' The proposuls therefore which I desire to submit ideration . of

i Goverament may be briefly sommarised as follows, in reference o the seheme for

e il ‘distributiig foud during famioe by raechanical means viz :-—

1«—-’] hat @ m«nhﬁ» d scheme be prepared, in conference between Clollectors

i and the Superintending ]l'n)gl"zf‘&'-‘lfﬂ, which s}z all not exeeed in the

aggwgatv 1 f i miles of reformed roadw: a f](.z thesc-calle d famine ZO0e.
II ~—-—Th~at detailed d on imates be Prtpareﬁl for such of the individual portion as
o Ay receive m» sanctron of Govermment, exclusive of all cost of laving
down permanent-way, rolling stock, &e. S
HI ~=That the funds for such work be provided for in a distinot budeet of the

1

Rﬂddu and Buildings Branch, imperial Protective W orks, sub-head
. mene Ron.ds.

ettsetzf., estabhhh nanen k
ing in the fullest way the requiremeiits of tamine, wonld a
 traffic at othetﬁm | engmm could also, as recommmdﬁ&» .

'dwre&
e ingy yitmneedlesutodo‘f
ans of mves, &“e., as
wiltdwb

mrsieter well adapted

clected

ding 'such
annun

' be uddvd fill & meximum smuum expevd.!nr‘.z of &
{ redched.
at Bo permansntewny or rolling stock shall be provided, exe x‘,,»f_-fm
i expﬂrmwntrdl to the extent above indicated, till the comple te reforma
Emn or the r«mdwa s for thw vntm\ sche e Dhm have lu eT CAT

he;a tu vernment  of Tadia be  solicited tu lay  'down :

all details ay | regards gradionts, curves, gange, weight of ruils,

il - dh.Q

_conclusmu 1 may observe that no reply seems now called for to the 6th

4y 88 to whather, and if so, to what' extent, tramways might be applicable
| 13 :




ik Bu it vm, E ummt mm umim t}'c striob trules Jaid down
e, no facilities

¥, yb’»!vlﬂ"n. whe

i Tane ! ' ,lm“ag. :
il drﬁugm in penitliarly « &]\m« wf i’h

from the

iy being natnraUv pfm,
m {hete works weuld | eoy
ity perhapy, for & good :
tdeddor, Tinder 4 xisting m;
03 ¢ m tim adwer

'rimimg with -\ueh easos wns
the famine insarauce mrphu, W would
g}' this plan had been peopossd by the Be
d that it was not umnx»mr»ze- f }It is

mmy to :
i mmnneratws mrlmfwem mmxad (mt u:xdm- muut

| beyond n sertai hlmt‘ additional taxation woule
Yesul :ib’(’ d‘ only be isvmdnd if the works were found so useful a8, when

fro BAuSH & i o which must otherwise have been nenr-
of relief, sufh, tﬂ fw tﬁaﬁ'ﬂost of the cofistruot mn and maintenance

rom ﬁhe famnino surylus tr"
fﬁah&:;l ag ﬂh&t tlst rof‘crr

e means of wvmgg i
getion in the o
ortant divainution of the b
ptire, within any period {0 which
! e in thie divection of o constan
it » ' iyl Disteation, nod of inoreased efficiency rather than for
L posts, ik it Msurance ; m&tfntmeha‘u )
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