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THE BARSI LIGHT RAILWAY.

Mr. A. G. PERMAN, Traffic Superintendent, Ceylon Government Railways, to the
“Hon. the COLONIAL SECRETARY, Ceylon.
Bombay, July 7, 1898.
SIR,—1 HAVE the honour to submit, as the first section of my report on the Barsi and the
Morvi Light Railways, that in accordance with the instructions contained in your letter No. 494 of
June 24 I have visited Barsi, and beg to forward the following for the information of .His
Excellency the Governor.
My instructions were—
(1 PN ascertain whether a 2 ft. 6 in. gauge railway will carry the traffic in sight on the
proposed Kelani Valley line.
(2) To learn the present traffic of the Barsi Railway, and to determine the maximum
that could be carried on that line by increasing the number of trains. ;
(3) Asto whether a 2 ft. 6 in. gauge railway could be constructed in a superior way and

so rendered capable of carrying a traffic exceeding the maximum possible on the
Bargi Line. ;
(4) To compare rates and charges for conveyance and maintenance, &c. ‘

Description of Line~—The Barsi Line was opened for traffic on March 1, 1897, and traverses a
country of a goftly undulating character, in w}nch, except for bridges at the waterways, there .are
_absolutely no engineering difficulties. It i8 rlald on the left-hand side of the public road, which,
exeept for one cutting about 12 ft. deep and 500 yards long, is practically, a surface road, gently
rising and falling with the undulations of th_e country. This road was originally constructed and
bridged with the intention of making it a railway, but the project was in abeyance for a number of
vears, during which it was largely used by carts. ;
3 The soil is black alluviai, for the most part having a substratum of moorum a few feet below
the surface. Moorum is a scaly stone which scales in thicknesses of about 1} inch, and is readily
converted into ballagt and road material, but which I am told disintegrates in a comparatively short
time, and 18 therefore not so good for ballast as broken granite.

Waterways.—There are seventy-three waterways, the principal of which is a masonry bridge
of 11 spans of A0 ft. stone arches ; the next is 7 spans of 30 ft. stone arches ; and there are also one
of 4 spans, one of 3 gpans, and one of 2 spans of 25 ft. each. The remainder are culverts from 3 to
90 ft. each. All these were constructed when the road was made in 1870, and all the Barsi Company
has had to do has been to strengthen the longer ones, to carry their heavy engines. This they have
done by carrying up the abutments and piers to three inches above the crowns of the arches and
laying girders upon them. .

Length.—The length is 21 miles 47 chains of main line and 3 miles 13 ehaing of sidings.

Curves—The line is practically straight, there being only 2 miles 8 chains of curves in its
whole length. The gharpest curves are 450 ft. radius and occur only twice, viz., on entering the
terminal stations at either end. There are also one of 500 ft. and one of 1,000 ft., but the remainder
are 5,000, 9,000, 11,000 £t., and upwards. None of the curves are checked. The minimum distance
between curves is 9 chhins. Siding turnouts are generally 325 ft. radius. Super-elevation
commences at the tangent point and varies from % in. to 1} in., the latter being the maximam,

No extra fastenings are placed on the outside of the curves.

Gradients—The steepest gradient is 1in 88 for half a mile; there is also 1 in 90 for 46 chains
(100 feet to the chain), but beyond these there is nothing worth mentioning under 1in 100. I

append a list of gradients :— .
- List of Gradients.

From Mileage To Mileage. Gradient. From Mileage To Mileage. Gradient.
g 021 Level 4-41 462 300
021 045 1in 109 462 543 } :Ir: :—1}88
0-45 057 Level 543 560 1 in 200
057 0-83 . Lin 127 560 590 1in 188
i S 1-09 Level 590 | 628 1in 111
1:09 1:20 1in 129 628 ‘ 6:60 1in 1,133
a1 144 1in 121 660 700 1in 140
144 163 1in 240 7:00 746 1in 90
e 178 1in 89 746 778 Level
178 2:010 Lin 300 776 8:00 1in 244
92:00) 2:16 3 1 m 160 8-00 839 1in 200
216 355 1in 100 $:39 860 1in 440
9-55 3:05 1 m 88 860 873 Level
3:05 . 318 1 in 107 L 873 8:92 11in 666 .
318 3:31 1in 233 892 9-24 1 in 154
3.31 346 L.evel 924 958 1 in 300
s 2.70 L'in 100 958 © 964 1in 100 *
Y 39 405 1 in 466 964 10:00 Level
e 194 1 in 286 10-00 10:26 1in 188
A 441 | 1in 164 1026 10-64 1 in 166
[ 353 ]
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List of Gradients—contd.

' ._E“r-o;li ‘]?:Iﬂeage _—_To—Mllea,ge. a5 -_G‘mdient. From Mileage To Mileage. Gradient.
1 Tie —_—— —————
1064 1078 '. 1in 178 n ‘ o il 5
1078 1098 ‘ 1in 105 %362 111,‘;‘2 1in 1,266
1098 1111 ‘ 1 in 500 . 1787 | 178 LS
1111 11+47 | 1 in 1,066 1776 1793 1 in 2,000
1147 - | 11807 4| 1 in 135 1793/ | 1650 et | s o0
1190 | 1248 ‘ 1 in 286 1829 | 1848 e
1248 1 13-20 | 1in 1,000 1848 l 1901 fuis.000
1320 | 1386 ‘ 1in 312 1901 t 1931 13300
1386 g 1392 | 1in 600 1931 \ 1087 e
1392 \ 1431 ‘ 1 in 300 19-37 '| 19-58 ' AT
w431 07 Tes S FEHE i B0 958 | 197 L
1458 ‘ 1496 ‘ 1 in 308 1977 | 1994 - i 95T
1496 | 1528 | Level 1998 b 2047 3ot
1528 | 1539 | 1 in 240 2017 = | 5038 . | g
1539 | 1583 lin 115 2035 | 2083 | 1in 357
1583 | 1590 | 1 in 800 2083 | 9102 . | Eng e
159 | 1630 | 1in 124 2102* - Shisss 1 in 120
1630 \ 1645 ‘ 1 in 267 21-13 9193 | 1in 143
1645 ¢ 1657 l Level 21-23 9138 i 1 in 800
16-57 16:70 l 1 in 350 21-28 l 21-59 1 Level
List of Curves.
| | Y | '
*Mileage.  No. of Curve. Right or Left. Radius. Mileage. |No. of Curve. : Right or Left. Radius.
| |
PN ENNEE " cs — | - _— —_— i
| & Ft I ' Ft.
0 1 Left | 450 8 | 11 | Left 14,000
4 2 Right | 600 op | 1z 4 Bight | 5,000
33 3 Right | 5,730 10 13 Left | 5,730
By 4 Left | 2,865 142 TN AR 7,500
5% 5 * Right 1,432 173 | 15 do, " | 9,000
53 6 Left 3,820 o S | AR | Right 9,000
74 7 Right | 3,820 21 T do. 3,110
73 | - fiats | 1,910 21 ; 18 doy .1 500 "
8 g st e -ie ) 3,820 21} . | 19 P 450
T R T U 91900 \ : | !
List of Girder Bridges.

Mileage.  Name of River. Nature of Bridges. Mileage. ~ Name of River. Natnre of Bridges.
0-56 — e 9 spans of 10 ft. girder | 979 .. Ardah 7 spans of 30 ft. girder
147 = - gty T Wi 1585 .. Khandvi .. 3 , 260 =
160 = BN | | SR T ABpUr ANy B
327 — 3 ., 256 ft.skew | 19-94 — 1 skew span of 18 ft.
EAG AT, 1 20 ft. girder \ 20°75 ... Lendy 2 spans of 25 ft. girder
g14 .. Sim i ISRE TR AT R A e "R TR
B s o e A RN ’

Curves and Gradients combined.—Curves and grades combined occur in ten places and are as
shown below :— .

Leungth. Radii of Curve. "Grade. Length. Radii of Curve. Grade.
Ft. , Ft. : Pt Et. .
240 ot 600 - T 0 100 544 3,820 188
300 . 5,730 A 500 2,200 200
648 K 2,865 " 130 1,910 244
536 1,432 98 230 b 5,730 466
215 a 500 120 715 i 450 800

Permanent Way.—The permanent wWay appears to be well laid and ballasted, and travelling
upon,it is very gmooth and even.

The rails used are steel, and weigh 35 1b. to the yard. They are supplied in three lengths
vig., 18, 21, and 24 ft., and there are cut rails 23 ft. 10§ in. for use on the inner side of curves where
94 ft. outer rails are laid. They are fixed together with plates 16 in. long and fastened thereto with
four bolts spaced four inches apart (vide diagram of section, “ Technical Paper ” No.58). A lighter
section rail, 30 1b. to the yard, is used in sidings. 3

The sleepers are wrought steel trough-shaped plates, 5 ft. long, 8 in. wide at bottom, and 5 in.
high. Ten are laid to each 24 ft. rail, or 2,200 per mile. They are spaced at 2 ft. 5 in. centres,
except at the rail-joints, where they ave 2 ft. There are two classes of these sleepers, one for use
on the straights the other for curves, the latter permitting of a widening of the gauge up to } in. by
the use of special keys. . Bach sleeper weighs 40 1b., and is provided with clips, into which the rail
is fastened by two steel keys. Teak sleepers, 5 £t. by 10 in. by 5 in., spaced 2 ft. centres, are used at
the points and crossings, and fastened with dog spikes in the usnal way.

Formation widths are 12 ft. on banks and 10 ft. in cuttings, exclusive of side drains, which are
1 ft. wide at the bottom and 1 fi. deep, having a slope of 1} to 1. The slopes of banks are 2 to 1 and
thosé of cuttings 1} to 1 in soft soil, but steeper in hard soil. + -

‘Ballast is principally of hard moorum (vide paragraph 2), which is laid to a depth of six inches
below the sleeper, with a minimum of seven cubic feet to the foot run.

Fencing is not provided, except at bridges and cuttings ; at such places a fence of old rail posts
and wrought iron pipes, 1} in. diameter,is put up, leaving a minimam road width of 12} ft. Trespass
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ig very infrequent, but the engines are provided with a syren to warn people and drive cattle off t
line. Because the line is not fenced the speed is restricted to twelve £ile§ an hour.l A

Level Crossings.—Level crossings only occur at the Barsi town end of the line and even there
there are only minor roads. The approaches to the crossings aré protected for about, 30 ft. right and
left on either side of the line by a post and chain fence. The posts are made of old rails s.pa(;ged 6 ft
apart, and the chain runs through them. No gates are provided, but a removable length of chain ié
gubstituted. At each crossing a flagman is‘employed and he looks after the chain.

Stations.—JThere are five stations in all, viz., two terminal and three i jate. T
situated between four and six miles apart, viz., at the 6th, 114, 16%, and 21stmrtxfili?sedl}e:zf{.on;lnhe)f-rzi
the Barsi road end where the connection with the G. I. P. Railway is made. The 114 mile stftion is
the only crossing station, but there is a lay-bye at the 16} mile station, where a shorgt train could be
gshunted. 3
The platforms are gix inches above rail level and are curbed with cut st 1
the i11tern:ula,tliia.’cet sta.i:ionf;1 the Il)llatforms are 400&)y 13, 650 by 16, and 400 by l%r,li;s?)%cﬁg]e;l ?dﬁutﬁg
the terminal stations, where the passengers an goods are dealt with separat 00 £t
Bargi road and 189 ft. at Barsi town. parstely, chay dre 100 a6
At Barsi road there is no covered accommodation for passengers at present the G. I. P
Railway waiting rooms being available, besides which a Barsi Line train is always Waiiing the main
line connections. The gth mile station being of small importance has no covered accommodation
for either passengers or goods, but at the 11} mile there is a third class waiting room without
seats, 14 ft. 6 in. by 18 ft. 9 in. The 163 mile station, in anticipation of a goods traffic, is provided
with an open shed 100 ft. by 13 ft., and this being on the platform serves for all purlibsf;s at present
At Barsi town there are closed waiting rooms for upper class passengers : one for gentlemen.
90 ft. by 12 ft., and one of the same dimensions for ladies. Both are divided, one-half of each being’
used as a retiring room. The third class waiting room is 24 by 23, without seats, and is open at the
sides. -
Horbury's patent latrines are provided at Barsi town, one for males and one for females, but I
did not note any at the wayside stations. )
For the interchange of goods at Barsi road there is an open transhipment shed 300 ft. long by
35 ft. wide on rail standards with galvanizeds iron roof, and through it runs one broad gauge line
and one narrow gauge line withan intervening platform 10 ft. wide by (I think) 2 ft. 9 in. or 3 ft.
highraccommodation which has been found quite sufficient for the work to be done.
" At Barsi town there is an inwards goods shed of rubble masonry 144 ft. by 24 ft., with a plat-

‘ form of the same width, 300 ft. long, and a similar shed for outwards traffic, 240 ft, by 24 ft., and

platform'856 ft. long. These platforms are 12 in. above rail level, the shed floors being about one
foot higher. '
There are no fixed cranes, but one travelling crane is kept at this station.

There are no wagon-weighbridges on this line. - Wagons are weighed at the G.I P. station
when necessary.

Residences.—Bungalows are provided for the principal officers at Barsi town, and each station
master has accommodation in the gtation buildings.

Lines for the menial staff are of wattle-and-daub, rdofed with deal boards from old packing cases.

Sz'gnals.-—Sui_table signals and ground lights workihg with the points are provided at Barsi
road, but at the station en route there are only discs working with the points, or, where there are no
points, ab the end of the platform. ' '

Telegraph.—A line of telegraph connects all stations and trains are worked on th
line-clear system common to most Indian Railways. : 8 Jelegraph

Engine Sheds for four engines at Barsi town and for two engines at Barsi road h v
provided, and at each place there are .suitable coaling and watering arrangements and engrfe ';)912:
There is a small repairing shop at Barsi town, but heavy repairs can only be done at the G. L. P Shopé
at Bombay. :
Turntables are not provided, but there is a triangle at each end of the line for reversing the
engines. £ <
Rolling Stock.—The rolling stock consigts of—

4 engines
1 officers’ saloon
4 composite brakes
2 lower class
8 dovered goods
6 high-sided
. 40 low-sided Goods.
1 travelling crane
10 ballast

There are only two classes of carriage, upper and lower : the u i

furnished in every r‘espect equal to our first clags varnished stock, the log&ir é’::;ip%ﬁ%)}]ste;??h and
nsw E%%ie thn'dﬂ-f 'th; coinposlte gral];es Se(iltt 6 ugper class and 32 lower class passengergsv leav?:;
abou square feet for luggage, rake, and guard’s accommodation. 4 :
class passengers. .’I)he lower class seats 64 third

The goods wagons carry—

Carriages.

, Tons cwt.
Covered goods 50 145D
High-sided = ‘

: 14 13
Low-sided 15 18
Crane lifts AW e

. osy 5 {1 L1

The whole of the stock was designed and built under the supervision of Mr. E. R. Calthrop
who is now Consulting Engineer to the Company and resident in London. The passenger port.im;
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train by every train for a month ; and if the traffic had kept up, it would have carried 50,000 tons of * forwarded" goods
only, without counting the return loads.
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i expensively ﬁtrted, and although very comfortable it is unneccessarily lavish for a line with such a
small tpllea.ge. The wagons are all of pressed steel with all the parts interchangeable, and the
proportion of fare to load is about one-third. In a pamphlet written by Mr. Calthrop he has

described them and all their advantages exhaustively, and I send a copy herewith to gave repetition.
The cost of the stock was very high, as follows :—

Price in Sterling Price in Rupees
delivered in at 1s. 34. delivered
London. in Bombay.

‘ £ ® Rs
Locomc:tlves 1,775 32,160
Officers’ saloon 1,144 19,420
Composite brake 905 17,480
Lower class 722 15.380
Covered goods 1444 2,640
High-sided 1523 ik 2,680
Low-sided 1104 2,040

T'raffic—The usual train service is two trains each way per diem, and the usual formation is
one composite brake and one lower class carriage, the remainder being goods wagons, as many as
required, up to the limit of the Joad, which is 16 vehicles. The seating accommodation on each train is
therefore for 6 upper class and 92 lower class passengers; but as one compartment to hold eight is
generally reserved for mails, I have in any subsequent computation reckoned only 88 as the full
complement of passengers. F

For the first complete year’s working, viz., from March, 1897, till February, 1898, inclusive, the
following are the figures taken from the registers at Barsi town station headquarter office :—

Passengers, upper 826
Passengers, lower 58,620

Total .. 59,446

Goods, tons, forwarded y ey 2_5,5;5—3
Goods, tons, received 14y 19,792
Total .. 45,3.").‘;)

The earnings on this traffic were Rs. 20,579 for passengers and other coaching and Rs. 109,576
for the goods. The working expenses are, I am told, about 50 per cent. of the receipts, but as such
accounts are kept by the G. I. P. Railway at Bombay, and as the Agent of the Company is absent in
London, the figures were not accessible. I have, however, obtained thern from the opening of the line
till the end of December, 1897, and send you the abstract enclosed herewith.

There appears to be a falling off of the traffic in the first half of this year, as, on the same
average, to the end of May (the latest date to which I was able to obtain particulars) the numbers
should have been 24,57 passengers® and 29,221 toms goods,t but they were actunally 18,020
passengers and 26,944 goods tons. This computation is only approximately correct, and the matter
does.not much concern the subject in hand.

The month of May, 1897, was the heaviest for goods, there being 4,200 tons forwarded and
2,466 tons received. The forwarded was equal to 80 tons per train,{ two trains per diem, for 26
working days.

The goods traffic consists principally of raw cotton, grain, oil seeds, and salt.  Oils, jute, and

sugar take the next place, the remainder being miscellaneous, Of the 16,000 tons carried during the
second half of the year 1897 there were :— .

‘ Tons,
Grain 4,976
Cotton ’ 2,625
0il seeds 2,223
Salt 1,187
0il e vas 696
Sugar e s ae | 551
Jute e, o 323

—

Total .. 12,581

———

all easy traffic to handle and giving good weight for bulk.

4 With this information before us 1 think we can now proceed to the disposal of the questions ut
issue, vide page 1 :— T

Question No. 1.—Can a 2 ft. 6 in. gauge line carry the traffic in sight on the pro ;
Valley Railway Line, viz., 145,600 passengers and 40,000 tons of goods ? P posed Kelani

Answer.—The Barsi Line has within the year referred to carried 59,446 passengers, or 40 per
cent. of the number expected by us, and 45,355 tons of goods, or 5,355 tons more than the estimated
goods traffic. Itsordinary daily working aceommod_ation for third class passengers is 88 per train on
four trains a day, Sundays and week days, 8o that Wlthgut any increase of the carriages actually run it
could have conveyed 352 passengers per diem, or 128,480 in the year, equal to 88 per cent, of the Kelani
Valley figures. . »

: Question No.2.—What is the maximum that could be carried on a 2 ft. 6 in. line similar to the

Barsi Railway ?

* Averaged on the whole year. __t Averaged on the five months to end of May.
i In considering the possibilities of the line, here is evidence of its being able to convey 80 tons goods per ordinary
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syper.— Wi . arting from its present ordinary train service of two trains each way
'Amw]:r. B;Xsllﬂig:]tlviip conla carry a tétal of 221,920 passengers by adding one thn'.d cl}tss
Fpbitons ; eh train, or 315,360 if fwo extra thirds were put on. With the one additional third first
GREEES tg ett;fe fufl el’uzine lc:ad could be made up with 13 trucks of goods, each containing 134 tons,
mentione 0 eztra. thirds, 12 trucks with similar weights could be attached, making a tramr Q)f
i two’u each case-’which would give an annual goods haulage of 217,700 tons, or 2()41,.)2«5,
igs v:ﬁiﬁ; 1reckoning or’lly 311 working days for goods of the year, e.g., by the first composition of
’
traipn we get, for pagsengers :— : :
One Bogie Composite. Two Thirds. Per Train. Trains. Per Diem. Days. Per Annum.

24 ¥ 98 = 152 x 4 =+'608"'x 965 =_ 221920
R :—'i‘rucks. Carrying. Tons. Trains. Per Diem. . Days, Per Annum.
13 X o= Y76 0% 4 = 700 ; x 311 = 217700
The gross load of each train would be 289 tons and 286 tons respectively, viz. :—
: Load.
Tons cwt. Tons cwt Tons ewt.
i — 2 0
1 Composite brake load ‘
) 2 Thirlzis, each with load ... 3 4 = 17(; 8
13 Goods, each with load = ... 13 10 = E a7y
Plus Tares : ‘ o T :
3 Carriages at lg 1% e 251) 1(.3.
7 Wagons ab A = 5 s
6 Wagons at STt gy S
-288 18
— 2,10
(2) 1 Jomposite brakes o 4 s
e e 48 40 e 18240
12 Goods, each - 175 19
Plus Tares : - 5 i ) —‘__5 9 16
’ 4 Carriages ab 5 18 = % 8
6 Wagons at i ° e 21 12 2
6 Wagons at 12 16

286 8

These loads are, I am assured, quite within the capacity of the Barsi engines for ordinary
E]

. « their 1i h it very seldom happens that they can get such a load fo convey by
working g:;;theﬁelggfglgfoﬁ‘fwéver, vyiz., on the 24th June, they managed to make up a train of
any one » 4

990 tons, particulars of which I annex :— | '
Statement showing Test Load taken by Engine No. 4 on June 24, 1898.
Ordinary Train 10 A.n. Time Table Times correctly kept.

No. on
Deseription. Vehicle. Tare Load.* Total.
o Tons ewt. qr. Tons ewt. %r. T;)gls czt. %r.
4 13 4 0 2
Composite brake 7 13 g0 3 4 0| 16 8 0
Lower class 1 TS 13°11 3 17 13 3
Low-sided 9 £ -2 0 18 15 3 17 § 8
Do. 10 4 2 0 13 118 17 13 3
Do. 11 8 2 0 13 15 '3 17 17 8
Do. 24 4°% 0 13 11 3 1713 3
Do. 27 1 “9.p 14 158 18 17 3
Do. h. 55 4 2 0 13 16 3 17 18 3
Do. A 34 4 2 0 181158 7. 13, .8
Do. ;- 37 4 2 0 13 15 3 17. 17 3
, Do o 42 B ) PO B 19 9 1
High-sided 51 5 18 0 13 11 3 9.9 3
Covered goods ... 52 518 04 13 15 3 19 13 3
Do. e 53 5 18 0 13 11 3 19 9 3
e gt 54 5 18 0 13 11 3 9 9 3
0. .o
Total ... S 92 5 0 197 15 0 290 0 0
* Passengers at 1 cwt., per adult,
' -
Olass of Wagons on Barsi Light Railway.
Tare. Carrying Capacity.

Desreription. A Tons cwt. Tons cwt.

18

‘ﬁ‘-’",;”i-‘}f;‘h i g g - %2 18

lg -sl . LR e

5. 1B 14 2
Covered goods . ;
' train could be
ulations I have not counted upper class passengers, though 6 per
taken éfliltﬁh’iﬁz ::(lzzmmodation provided ; therefore, 6 x 4 x 365 = 8,760, which could be added to

iven. i - X
3 nm]];;r) e;)rt?t%ixl:g‘irg g;z:sing gidings at the 6th and 11 mile stations the train gervice could be trebled

i wi W tween
1 i i direction th ample time for all reasonable ork be
B8O thatgmx trains 00\11(1 be run in each dire ’ P [ > ]
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the hours of 6 a.m. anq dpPmM, a

its fullest capacity it would he

nd assuming, as we have done a
goods per annum,

em t d h ms and kept strictly to possibilities,
. o 10 everyday practice the usual fluctuati
goods, and the Inequalities of the « fg

& ! ons of traffie, both passengers g
» W " from either end, must be always kept in mind. .
uestion No, 3.—Could a 2 ft. 6 in. gauge railwa 7 more than the Bars!
Line is capable of doing ? gauge railway be constructed to carry more tha
« Answer.—Thig question appe%u's to me to be one th

bu v at only competent Engineers can answer,
t 80 far as I have been able to gather o inion, it j = h R aches the
. e it is thought th; t gl L oaches
maximum possibilities of g 2 ft. 4 i 8 1t the Barsi Line appr

6 in gal e railwa 80 f' H 3t i ¢ i ]l.]ent are
co o ug Y ar as cons n quaip
ncelned. 3 ¢} tructio and eq !

oE%0 n'lI:llle ca]')?ﬁity lof a Iinte is only limited by the number of trains run upon it : thus, a single l‘ulxe
11es with only one train in each direction pey diem carrying 20 t train would only
convey 20 by 2 by 365 = 14,600 tons per annum, bIl)J.t it is ob vy e

. V.O ! . tt‘n in crOSSing
stai_uons the number of traing is multi it b l?y e in li
ratio. The traing on

: . The Barsi Line apparently takes, or is
capable of §akmg,.the. greatest paying load per train, and therefore were ilzpworked to its fullest
capacity by increasing its train service to a practical maximam no other line of similar character
could exceed its possibilities,

Question No. 4.—How

tenance compare with those o
.. Answer.—The rateg and charges for conveyance appear to me to be lighter than on the Ceylon

Railways, but as T am sending this report f ombay I haveno means of making a comparison. 1

send, however, a rate book, and would suggest that the Raj

the desired information, i

i ere, and a comparison of rates can hardly be of
much value seeing that the charges necessary to g
conditions,

.. Maintenance of the permanent way costs about Rs. 49 per mile per month. Five gangs
consisting of one kangany, one keyman, and six Platelayers are employed, or about two men per
mile. These are supervised by one Permanent Way Inspector and one Timekeeper. The rates of
Pay are Inspector Rs, 140, Timekeeper Rs. 20, kangany Rs. 10, and platelayers Rs. 7 per month.

® locomotive expenses for the half-year ending December, 1897, including superintendence,
wages, fuel, yate;r, stores, maintenance, and renewals, cost 124 cents ger engine mile run.

Pkoep, cleaning, oiling, and all other charges amorntid oo ok e 0% i
A complete list of the sta

do the rates and charges on the Barsi Line for conveyance and main-
f the Ceylon Railways ? 3

; ff employed is annexed, the wages of each being given. Both the
drivers are Eurasiang, the only European being the Assistant Locomotive Superintendent :—
Statement showing Staff employed in Locomotive Department of Barsi Light Rail way.
No. D iption, Rat]e?.s each, Amkzunt.
1 Works Foreman 120 120
1 Locomotive clerk Eoe ser 20 20
1 flice boy e o voe 4 4
2 2 ivers 100 200
. 1 Fireman 15 15
1 Do. Pl 12 12
& Oilers s = 10 e 20
1 Lighter 10 10
2 %huz_ltml 30 60
ngine cleaners 4 36
* 8  Pumpers e 9 72
4 Do. i 28
.1 Carriage examiner g 35 35
1 Assistant carriage examiner T iviee 10 10
1 Packer ¢ van sos 7 7
2 Carriage cleaners 7 14
1 Watchman i 8 R e 8
1 Engine cleaner 7 7
1  Fitter + 50 50
1 Do. P 45 45
1 Assistant fitter 25 o 25
1 C Dot.e 15 15
1 arpenter vib 30 30
ol 1 Assistant carpenter ... 25 25
i | Carpenter boy ate 6 6
1 Boiler-maker ass 35 35 °
1 Assistant boiler-maker .., 22 22
1 Blacksmith gase . 30 30
1 Coal muccadam 15 15
1 Striker T % 3 8 e 8
1 Store cooly s e 8 8
9 Coolies voe . e S 7 Loén 63

Total .. 1,055

traffic charges for supervision, wages, stores lighting, telegraphs, advertising, stationery,
ticketst:., r;as equal to 162 cents per train mile for the half-year closed in December, 1897.
T omitted to obtain a list of the staff employed, which I regret.
An abstract of receipts and e

xpenditure on revenue account from the opening of the line to
December 31, 1897, is sent herewith. |
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. Sundry Stores i ‘ .
' | issued to Locomotive Department. . 1
, ; 0il. :
| —— = i
. Month. « i R I PR . SO B | % 2 . ‘
. g | 8 | 3 e LR | B E sf | s | & [ & [£] ' |E{S y 2
: ; 5 S 8 | 8 '|8%H = P o [ 2 |k 3 .
ff L 1418 | & |88 | i5i13 |3 z-s“‘; b o & |
| C = s & = = 1 af ;
A 1897 ' et i RO AN I 50 PV NN R S| & : T i AV §
| : b | Ib. RIS O i o 8 | HT RAILWAY. ;
" ifarph N - igg ’ 3‘3% . | 1b, | In A B B O R I : THE BIORVI LIG :
[ Mgl’l] v . 150 120 ’ 30 ’ 37§ 3} j = | - 3 lr).é ; ﬁ'). *\.U- ‘ Ib. |Sheets ! lb ] 1b. o
i i s i O B s M g v gt it B R R L Rl 1 8 el ‘;
’ une = 150 S | Y 1"’5‘ | — ] = 9 : 8' 3 | 4 12 4| — e e {
Jul | 30 = 15 9 ‘ 2 31 461 2 : : %
[ A 20 <] 155 by | | 120 371 0 r { oy 2 4 e =8 ) ]
August WYt o Y [ 15 1198 { 40" | 4 30 | 45| 4l 4 | — [of_ i
32‘32?,"’”3' ool 44— 36§ 12 I ‘1272 120 | 408 4 | ;;‘3} j:* ‘t l 1 &% 249 Mr. A. G. PERMAN Traffic Superintendent, Qeylon Government Railways, to the Hon. the 3
er ] — ) 5 11153 | s a0’ ol — | 24 3 i g iy T COLONIAL SECRET Ceylon. |
93 53| a7 , . NIAL SECRETARY, Cey A
November | | 95| 33| 7| 3 | ¥ vl e R e b1 sty Morvi, July 18, 1898.
. g 7 ; 6 - g ] . J Tih i . D yd £ 3 r: ave t our 5
1898, . ! 3 | 381 4 31 | 463 | 4 Ty j 4= §1R,—FURTHER to my report of tlme ‘.th, 11}§tj111tf (}e?p‘xﬁ(t:ht?d) tixocﬁx(lmljﬁl?lt)glv,tge 1L1\1 feOrlll?ati?)llll 5 \.
g‘aguary J = 12| e 3 y | \ ‘ 1 ‘ to state thab 1 ]_unlm 1(1’ow inspected the Morvi lines and submil he g { 4
ebrua S [ I : 3 | 182 L | ' ' i« Txcelleney the Governor. ki 645 L, Jaaie i i
March Ty ¥ Lo 168 | 56 b 7 39 23 383 4 [ 833 a6} | 4| 4 | — | 4| — His XThe :Mo?-vi Railway belongs to His Highness the Th‘ftkm Sahib of Mw vi, Lm.d was c(.mi.tmctfa(l t
April 186 63 8 39 ol g‘g’ 4 28 70 | 4 s R e N ey : . t that the requisite land was conveyed free to him where the line passes !
May i }gg gg v % i 38 43 ‘ gi ‘ bg 1% s . o ]‘ L E':lt.i %ﬁgﬁz}ziiieétiif: s If éonnects Wadhwan on the B. B. C. L. Railway with the Jetalsor Railway at 1
- — 32 gy 383 il 3 | 8z | 4 4 — | 4= = e Moryi by a separate line from Vankaneer Junction.
81 31 | 62 | 4] +4n l P L et Rajkot, and continues on to NOTV! 0y , S Bag Gution,
Each month’s consumption being that of ¢ : ‘ | ! ‘ ks It is managed by g Of{l-celb\’vl-i:tct}i;u\f(}?clgdognt hletigi)l arifl n\lﬂl: opened for traffic from -
wo engines. There are four engines, but only two work at : Date of Construction—The [RS W o0 " of 68} miles. A branch line from Vankaneer at
s & Ao Wadhwan to Morvi on March ,24’ 1887, 8¢ lbt'tn({ ! J ?(]2 ary ] lq“)() 'Ltud this was carried across the
the 52ud mile 0 Rajlok, 24 mllesl’ i c;)linpl?'?: 1110 I'iudihxlnil-xl‘ciync: ‘\kl:lll’liliﬁ" ‘line of 94} miles
Coal : : i or on August 6, 1894, completing S BYBUBID. BUL JASIBE o e ¥ BRI 1R ERAL .
oal Consumption. Aji r“gl()sotnjll:)} 3[”’}._’_1?110 cost per mile, exclusive of rolling stock, was : (1) Main line, Rs. 18,564 ;
90 'R (') o . .
Consumption. 2) Bramch, Rs. 26,899 o+ o i he Morvi line runs is very gimilar to
Month. Oon;fn? . [Noof Miles{ Noof '11‘,00:?11 Average o y @, Dcsr;r/'p[mn of Country.—The cmvl_nt‘l.} ‘th.x\'_ou,,h n;le]\m[}{lltilf‘;l tr‘;‘n‘c'h tl}lwl, o were No engineering
. ption. |  Run. | Trips. lincluding/92d PeT | Per Mile Wood for ¢ Barsi, and except for some T S e Wiy 7T v § imum
B i Trip. |Per Milel per Per Ton| Lighting. tl}ai‘: S The first ,IZ miles on leaving Wadhwan is laid on the cart road, occupying a maximum .
‘ T, N3 | Vehicle, | Per Mile. 3;;3:111112?% ft :) in. m;d leaving & minimum of 18 ft. for cart t.x'ilmclf it.ﬂﬂer\-\;ir‘tlls WSS?S th(li‘;llt;gﬁ
1 ' e i » straights e and sre aligning he cart road) 1
m,chlsg'z b Ko KNo. vl(‘:&of No of 1b 1h 1b T. c. qr. b cultivated lands w1t{1 e({my curves and long straights (here and there aligning wi e cart r
it icles.| Vehicles) : > : P ini are reached. y ; ; B . s dite :
ril % -lg % 22 2,052 50'5 767 76 804 4 N e o te“(];zlwves.-—'l’he line throughout is practically straight, tl}e only curves wor th mgntmumg being
Jm{e o 4413 222 9852 gg ‘ }é;gf) 3.5 o o S5 ik one of 930 ft. radius for about 5 chains immediately on lcuvt}ng Wz}\l.(llt'w';m i:til\i;og. There are some
ol 8911 1 6 o 2 352 37 — = 3 e one 500 £t. and upwards, as will be seen from the list attached. ;
-E;lgym o 3911 1 7 g:ggg gg gi’gg g}; 31:6 e LA T of 400 2.'3;311;:."!2,0&;55 a) ﬂ(?;f c(;llmtryllike Ir’n'lia the grades are fairly heavy, the line bel.ng practlcally
September ~| 36 0 1194 3,058 65 7475 57 322 23 = R id ti1 surt'a.ce o that it is one geries of undulations. The maximum gradient is 1 in 134 for
g"t"ber i 331 51», ; 1 g’g‘:g gg 5 670 56 | 279 5 e 19 17%10 fotn bui this is closely approached by others under 200 ft. as follows :—
4 ovember 33 2 : 6575 | 52 | 212 52 £ i 980 £
2 0 7| 28615 | 6 i L3 AT 2.0 { in 140 for 900 and for 980 ft.
mbe 1 74 . ; i { in RE LT
T wof 41 0 119 3’,066 63 1,02; g} ggg ?}% ‘E g ig g 8 1in 158 gor zégg, 2,5{02,028,3(%%, and bo_()\i t.
' 1898 1 in 160 for and o 2
Jl'hnu'y . 1 in 167 for 1,180 £t.
ol 46 2 11 5 in 170 for 1,600 ft. A o
Fe ~dt “8818 1 3 3:?23 23 322 ng 22.7 g:s -ﬁ £ 0 o' }:’I‘l i%g §g§ 41880, 2,880, 1,400, 1,380, 1,000, 900, and 700 £t.
ooy c .o 4317 316 | 28655 | 63 95 ; 310 0 0 1 in 180 for 1,400 ft.
el .| 42 3 1 8( 2861 | 62 9 | 76 | 848 | 45 | 35 1319 0 0 ’ { in 185 for 1,750 ft.
L ol 217 0 6 33 | o35 | "o7an| 7a | 53 | 43°| 37 |3 5 50 e 3,500, 2,800, 2,400
i - : : : 0 : ava Ak i ¢airly long banks, as, one of 13 mile and others 3,500, 2,800, 2,400
2 ¥ One tr i D here are 4 miles on falrly 8, s ASy e s B y Hy s
o Gk ony ggéomlé%(())t 19(13()(), zmdjl,.")()() ft., while of 1 in 300 there al(')e '21411111;35, all bililz 400 tlth “]?1 louglest .
: b R : i re bei s of 10.560 £t.. 4,580 ft., and less. The gradient is :
‘ de is 1} mile, there being others of 10, % ; | g
' Statement showi) gtretch on this gra
. wing the Total M i i i : is ¢ ‘ ; i i
i%z?ggiggegﬁﬁn%}&gQDEOSlnce the Opening of the Line, is dnneé?ﬁrvt‘s and Gradients combined.—There are no curves and gradients combined, nor reverse
R ) . 1 -
' ; : curves worth detailing. . e ? ' g o
| ' el Eogine. | Togime | agme | Eagin 1;”"19‘:‘3;{elthj;epiié‘ffé‘&”ﬁel’ﬁi?i?zi?b‘y(?i el A gmun onidl S b
A y - ke 0. 2. - ned ¢ ¢ 3 . = - .
' 1:97- _ Cussd No. 4. Z:ghs}lppgﬁgc{lon sandstone piers and abutments ; (2) one of fifteen spans of 50 ft. masonry arches,
; i 5 ans of 30 ft. arches. None of these existed on the cart road, and all are fairly
' April t 174 ol 550 433 i and two of seven S}gf
g v — . congtruction.
sze S o e e }'83 880 770 A Chdrge%?ﬁ,;tgzz;et Way.—The permanent way is comparatively lightly ballasted, the engineers being
July i ans b 1as3 }’igg 550 1 I inion that a gpringy road is more suited to the heavy traffic that passes over the exceptionally
August v 1,392 ‘795 e e of J;xte ;.35 (19 1b.) that were originally laid throughout, and which still,carry the traffic over 25 miles.
*  SBeptember ... 400 S 904 light T3 4 ) B i smooth and even, and travelling at 18 or 90 miles an hour quite comfortable. g
1,348 - 1,31 The motion of the tral q
October i = Te! 931 517 e 1 o Rails’ —The rails used are steel, 19 1b., 29 Ib.,and 411 1b. to the yard, and all are 24 ft. long of
November ... X kit 198 1,268 ¥ 280 e annexure, The whole line was originally laid with the 19 lb. rails, but as
December = 211 ! 1,322 the sections shown on _ X t’ R . . 2 !
sl \ia 1,244 — 1,362 fRc necessitated the use of heavier ¥ngines heavier rails have in some places been substituted, so
; 1898 5 1,695 — 1:385 e ¢ only 2:; miles of these light rails remain, and these are being replaced. At first 29-1b. rails took
: by tha . i “ones, and 51 miles of this weight were put down, but of late years (1896)
y January & the place of the lighter ) P § " ;
© e place OF B @ e section) have heen used over 18 miles of the Rajkot branch in view of the
February ... 680 419 8 41} 1b. (metre gauge se . :
March 789 —_— 1216 1,022 ks ble conversion of the line to the metre gauge. The 29-1b, rails were found quite sufficient for
April Ege s e 903 _ L 1’033 502 roba : l;ts to be earried (the heaviest engine weighs 15 tons in full working order), and the metre
May 176 552 986 838 et O 15 would never have been used but for the antieipated conversion. 1 should here state thz}t
: - 755 818 562 lv;gg gauge ral sion is in no way due to the incapacity of the line to do its work, but entirely because it
3 ; » ihouppave s i1t ¢ {re gange line at one end and will do so at the other when the short length
;I Total ... 10,970 already connects With a meILE" 5 1 Wad ; : and thus gi
'S Shuntin koned at th . 2608 ol 12,098 of broad gauge line between Viragaum and Wadhwan is converted to meti‘{e gauge, d.illd lt us gxtve a
Y 4 g reckoned at the rate of 6 miles per hour : R thern lines (Kattywar) and the great ajputana-Malwa system.
. etween the southern Y
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Kishplates.—The 29-1b. rails are fished togeth i 4 caighi 33 1b. each ; the
19 Tb. and 41 Ib. with four-holed plates of 33 and 91 1, espns oo, Plates weighing 63

: ates of J# and 9} 1b. weight respectively.
' Sleepers—For the 19-1b. rails east steel sleefers weighing 1pl 1b. each are used. These are
3 ft. 6 in. long d .

4% inches wide at bottom, 1} inch dee d 1 thi been down for
twelve years \’,Vifil very good results, ;13 B, and § thick, and theso have

A the percentage of breakages even with the 13-ton engines
running over them being absolutely nil. (l%J should %)e howeveragneuteiolelgd t}llta.li on mostof the sharp
curves z9-1b. rails and suitable sleepers were substituted when the bigger engines were brought into
use.) T_hey are spaced 2 ft. 6 in. apart, 10 being used to each sleeper,:ihose near the rail joints being
a little closgr. The rails are secured by the outer flange being placed under a elip rivetted to the
sleeper, the inner flange heing fastened by a movable clip bolted to the sleeper,

Under the 29-1b. rails cast steel trough-shaped sleepers weighing 33 Ib. are placed. These are
4 ft. 6 in. long,_ 8 in, ‘wide under rail at bottom (6 in. across centre), and 3 in. deep, 9 being used-to
each 24—togt rail, which is placed in double clips and keyed, a widening of the gauge to suit curves
being obtained by placing the key on the inner or the outer side of the rail flange as the case may be.
Where the 413-1b, rails are laid, creosoted pi
, are used, and they are dog-spiked with spikes 4% in. long by #'in. square. In many places on the ling
the land is salt, and in such places teak sleepers are used. * i
. Ballast.—Ballast is finely broken moorum (decayed trap stone) and sand. This produces
a springy and somewhat yielding road, which is found better for this light railway than ordinary
broken granite.

_ liis laid to a depth of 6 inches under the rail, or three cubic feet per foot run.
General.—Super-elevation of 1% in. to 230 ft. curves and downwards is given, and rises from
and runs well out into the flat: 75 ft. for 14 in. cant and proportionately for less is the rule.

Double fastenings on the outsides of

curves are notused, but on the 230 ft. radius holding-
down bolts are employed at every third sleeper.

Turnouts are 1in 7 to 1 in 10, thyminimum being 1 in 7 at leading in points. Switchesare 5 ft.
to 10 ft. according to the

turnout. .
Teakwood sleepers are used under points and crossings.
Level Crossin

gs.—There are only one or two level crossings. These are at Wadhwan, and
a flagman is in charge. Thé line does not cross the cart road at any point, and where agricultural roads
traverse the railway 6nly check rails are provided.

Fences and Gales—Therg are no fences or gates throughout the line. In the town of
Wadhwan a bell on the engine is rung to warn people of the approach of the train, but no other
precaution for the safety of foot passengers and road traffic is taken. Within the town limits the
speed does not exceed 10 or 12 miles an hour.

Stations.—There are ten stations, and all exce

of rubble masonry, tiled with locally-made tiles.

pt Moryi are of the cheapest construction, being
from 50 to 75 ft. lo

Most of them are about 10 ft. wide, but they vary
ng. Their general disposition is shown by the diagrams below :—

Morvi,
P »
Open space for Passengers Station Master's Open space for A
£ Telegraph. *covered. : Office. Upper Class. Printing Office.
~+ .
o 12 ft. 30 ft. 12 £t. 12 ft, 10 ft,
: Vankaneer Junction.
y . Station Master’ y f By
£ Open space, Third Class, loonfﬁc :.8 ks Telegraph Office. 0%;’;:330";8:’ Waiting Room.
c v
G 20 ft. 12 ft. 10 ft. 10 ft. 10 ft.
General Roadside.
.
o Waiting Room. Open space without Seats. ‘ Station Master’s Office,
M 4
= 14 ft. 20 f. 14 ft.

The “ open ” spaces are only open in front, the back and sides being closed in and all being
roofed. i

Morvi station is the most pretentious building, being of cut stone with ornamental pillars and
corrugated iron roof with ridge tiles and finials.

Platforms.—There are no platforms of any description whatever, not even a boundary curbing,
and passengers alight wherever the train stops.

Goods Sheds—At Wadhwan, where traffic is exchanged with the B. B.and C. I. Railway, there

~ is a goods shed 50 ft. by 20 ft. of corrugated iron with curved roof, a masonry goods office 30 ft. by

12 £t., a transhipment platform (uncovered) 125 ft. by 15 ff., and a loading bank 30 ft. long sloping
¥ d level to 2 ft. 6 in. high.
i fm%kgggl;::ﬁnfor a small shed at Rajkot these are the only goods buildings on the line.
It should, however, be remembered that this is a very dry country, and that traflic in the rainy
i il. The rainfall is only 22 in. i
REEd é’i';};?r?;tﬁ;tions.—z\ll the stations are crossing stations, and there arve also four intermediate
crossing loops, so that trains can pass each other at ten places, or equal to one for every nine miles
of railway.
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< 4 ot 1 at Morvi,
i ; ave placed at Vankaneer Junction anc ' :
qunals.—SemaphOI‘e e us(?l:ll;ynll); by 1]1?igl.1t, operated by the pointsman, are use d.

i laces only a disc by day an +th a call bell at every station, and the train
but at all other p here is a telegraph instrument Wi
Telegraphs.——T er

gervice i8 ‘Vorked on the I;l! e i Syste 1‘15 11<l1 in India.
i cleﬂ.l‘ I]cket S stem )
. : Ve e ]9 ! vi l‘ at Vzulkzule J Junctl()n.
01188 1 atrines are pro ld.ed Oniy ) L e L . : . ;
0 7't.71 !‘—"/.The 1‘011‘1]1" StOClx CODSiBtS ofs 8 englnes, V1Z., J PdS.Se]lgel all(l 3 g()()(ls 49
Lacomo L0711, =

and 2 horse boxes, namely *—

carriages and brake vans ; B())gio.. Ol‘diliary.
4 o
loons
(s;(‘)t(]))posite, first and second 4 3{;
nd class ; = '
%z(;?lposite, second and mail e 1% o
ird class sy S o 17
gggposite, second, third, and mail ] : :
Brake vans .
vehicles, namely :(— . # i
and 112 goods . 1‘% o
Covered goods ... A 5

Lowsided open ... ; 2
: i : is report.
Type drawings of each class of engine and :ehr}‘ﬂﬁeic‘;‘ff;f;}nﬁft%asse%gers— Fia hecid dad
v gt : 2etruction of Carriages.— e, . oA z is wholly set
DI?SC')-q)['NﬂlL (ttlvlzd gglaéség 1;101%23‘1({11; and in every train a carriage (third clags) is 3
i . es
g Bin g e vy : 1 ity, cost, and
BpEmiar Mope iled description of each vehicle, its weight, carrying capacily, 4
Table A gives a detaile awings referred to.*

Gt %tillpexefi iglgit 5{11;:({11{11 the construction of both earriages and wagons. The body
Corrugated iron 18 B

g ir d lined ingide with match
) : ith corrugated or sheet iron, an L 3 S e
framing is of teak cover f(}i I;):&;ndeﬁ‘;e carriage roofs al-eloflwond]‘ “'“tgl; qcﬂ::gg:é?i%‘nﬁgoi (?((:)ommob-
boarding (wagons are noj =T L All first and second class carriages hs o The first
£ A% ine a 2-in. air space. & in the women’s third class carriages.
above them: ullowing a d there is a retiring space1n t ew S s Ay ey
ion a ) : : he roofs ure panelled wi ‘
dation and lavatories, an 1 with maroon morocco, and the b b nuhions
i iy upholatit i ccent that Indian leather is used for
class carringes are nice smilarly furnished, excep ) in e ! b,
ings arg SHE Tht e of the ordinary painted and var
walton. The second clas: Ths third class are of ¢ : mnighed iype.
4 ainted. s i ts. and is much the same as I shouldr
and that the roofs are p ery suited to its requirements, an _ B Wy sttattsty
Altogether the StOCk-l?Vvuey li T cannot say that corrugated iron ouf e
L % o & icely painted and varnishe ey 3
for use on the Kelani Val e} old that when they are nicely pe and varn S G
beantiful Tor Carréggeisz:ozufslnzgtltto reduce weight, but perhaps we may he ahlg to keep to
i A R eat sacri in this respect. . i 136 ingide
standard without a gl‘e;;l tezlg]x‘-leﬁ%% 1ft,. and 3()pff.. long inside bu(’rvrs,‘ a;,ldt are lbzfté\gtllléa\g;ldiclllx:lsllé ¢
o cagnhgbeing 7 tons 6 cwt. and 6 tons 7 ewt. ‘zlm f or(:l:,ge Bureiline. Pl i
iahacgss t}mu‘ sW grg'\bont 41 cwt. per foot run as compared }v‘ﬂtl 6 :;tcw f
i kgt Y ST - T ghall have occasion to refer to 1t A ik R
the Barsi stOPk be(z.a?,s,l-z 1’;:?3[;113110@11 the drawings show no ;a1np.00\(?1tr;; ﬂ'l]stgll'l(:i]:ﬁl va {1012 o' .‘llge-
L"l.ght‘mg Cu’;)i'}v bgmg substituted for cocoanut oil. Itis hg\\ evell'weet vk - Dl
used, bo1(lied ‘:}‘Sé-ofvith roof lamps (in the third elasistat leascxltl) ;rllltll L 1{))1_;'32 o At 16 i ot
ment to do away . 1 with good quality candle : ALy
: Snd Hght s At g ive in renewals as the ordinary roof lamp,
ends of the carriages better light and will not be so expensive 1 ' S St
) poca, i : Rs. 7 to replace. Besides
that these will give a stantly breaking and cost Rs._ﬁ or R A il gt
the globes of ‘,Vh.wh g’-‘g (;t):\]d that%ess trouble will be experienced in ‘keepiug t-hn(;:noeoia ;\h').eeide:l 2
considemtw{ﬁm’flttl(?ra?nl thpe cbmfort of passengers in th‘e‘?lﬁnsootn {{al ns. Teco me
an imporfant 1as : ion in the new Kelani Valley stock. .
pves conmd’i‘liatlgv%ég;: gl?éﬁl;)lgﬁt as lightly as possible conmste}w;lt with the1 ]ﬁggfet&:f; l(ia‘i X tlc?x;lé
Wageng~1 2 i ared with their nominal loads : thus, coverec by
boi thio. aosé AL S gligvtco?f .75 per cent. dead weight; four-wheeled C(i;’etl'?g W";gngéls“_‘;f:)%};
1 ewt. a%d ca{rryn?l t&ﬁy 4 tons, or 60 per cent. dead weight ; but Ilamdassured that the s g
2 tons 10 oWt & ies would carry 79 per cent. more paying load. Pt IR
it placed - StmI(l)gelrybt(l):Lg;Zigines and bslr'ake vans are fitted with brakes, and it is gaid that with such
loes,—Un

Lrd found to be necegsary. A : ;
Jight ook })lgk(:;}}szgol;;) EPxﬁlnthoe stock except the first equipment has been built at Morvi, and it
Local Constru s

i g d cheaper than thoge imported. Even engines are being
i g ;h:t tge szﬁs E;Z Bbfg(;l;;e;r?clll two c%mplete bloil((eirs having been made, so that only
BER e i i ined from England. ; v
:;)t?:els, A 2 Spl;glgz%r;niiigl:eg:it]?]:veith regarﬁo engines because their constyuciuor;J S?c%
et hav?(nrequired of them ig entirely a matter for the Locomotive Engineer,
suita.bility" e wc(;: information about them as possible and annex it hereto. TR
i o ention that the passenger engines draw a load of 60 tons at an 1ve \g lp +
Bens howeverﬂl:;t ig, a train of equal to 15 four-wheelers with 300 passengers, al éﬁ;mg cthe;
o, 20 aRre H hourt,h t the, load is restricted in order that the speed may be maintaine ur:gégd 12
perhp s egg?i;f&n%rev:il here. The goods engines haul a load of 120 tons at an average sj
B e i rred to. : ; ;
L e f&ewgézglzﬁt%égg%wan, Rajkot, and Morvi;':md there is adtrmng]eatifgrx"
Tu‘m.tag;list %Tr:nllmneer The necessary arrangements for watering and coaling and examin
turning engines & .

& ioned stations. . .
are mﬂfllf" a;.t-he ?rh];‘;"lﬁ‘?szﬂﬁh{mﬁc ig principally third class, the proportion of first and second
Traffic.— =1

3 ly 3 per cent,. i 4 e d salt
Jass passengers being only in, cotton, oil-seeds, timber, coal, and salt. i
& o s by ;Zts%ieg’e%;ag}f%d in 1897 was 311,016, the tonnage for the same period
e num S .
35’322'F the first half of 1898 the figures are 125,003 passengers and 19,705 tons goods.
or the £

i LT e
———"”‘/T f Pine is used for roofs, seats, and fittings of all descriptions, as well as floo
* Not reproduced. ,
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The progressive traffic for the last ten years is given below —

. Traffic.
b R I B R e e e et s Yo W=
F Year, Mileage | Coaching. Goods. Total.
worked. . Sundries,
| "‘ n e Fer——— ——— | inclnding
‘ | Pas;ef;goetrs Amount, Tons. Amount. ‘lclkgraph:.
‘ 1 | ‘ (Lo} | |
e MWD S P Be '~ 1 ER ] Rs
YTt | 6473 125286 | 87,154 7,681 41017 | 1,136 | 129,407
1888 QS 131,718 91,897 11,764 66,264 3.926 162,087
1889 68 ‘ 157,183 109,033 10,623 64,236 4,052 177,321
1890 94 204,742 | - 175,101 20,356 | 1 10,697 9,429 995,227
1891 94 ‘ 224,428 | 192976 | 22208 111,580 4862 | 809,418
18927 £ as i e 228,008 | 194,990 24210 106,642 7.539 309,171 *
189357 ves: | 94 269,314 | 217,169 24,198 100,829 |  4.820 322 818
804 . L. el 9436 984521 | 214.860 | 21.984 98.950 | 6529 320,348
1895 ... o 9436 309,113 236919 | 28725 125,077 7,976 | 369972
1896 ... | 9436 | 337365 | 953048 | 35499 | 195502 | 8333 | 886883
T | 94:36 311,016 | 250,023 35,322 27

| 130,109 47,351 427 483

The largest goods traffic carried in any one week of the present year was for the week ending
May 14, when 890 tons were transported in almost exact proportion of forwarded and received. This
is 125 tons per diem, 7 days to the week, and is equivalent to 43,280 tons per annum.

Five hundred and eighty tons of this was transhipped to the broad gnuge at Wadhwan or to the
metre gauge at Rajkot at a cost of cents 816 per ton (Rs. 3 per 1,000 mds.).

Bulky articles are principally carried on low-sided trucks, and recently a lannch 60 ft. long by
10 ft. wide was safely conveyed from one end of the line to the other, A mill boiler 30 ft. by 8 ft.and
a fly wheel 14 ft, diameter have also been successfully transported. "Half-pressed cotton is stacked up
on these trucks to a height of 10 ft, above the wagon floor and earried quite safely.

Labowr Force—The goods loading and unloading is all performed by the railway staff, extra
hands being taken on when required.

I will now proceed to answer the questions entrusted to me.

Question 1.—Can a 2 ft.6 in. gange railway carry thetraffic in sight on the proposed Kelani Valley
line, viz., 145,600 passengers and 40,000 tons goods ?

Angswer.—In 1896 the Morvi Rail way earried 337,365 passengers, or more than 130 per cent. over
what we expect, and 35,500 tons of goods, or 90 per cent. of the total we estimate.

Question 2—What is the maximum that conld be carried over a 2 ft. 6 in. gauge line similar to the
Morvi Railway ?

Answer—The ordinary train gervice now is two trains each way per diem. These could be
inereased to five each way per diem without any extra sidings, and thiscounlid be done within the present
working hours if the first train started at 5 A M. instead of 7 A.M. On the assumption that five trains
are run, the passenger traffic conld be doubled and the goods trebled. By a slight adjustment of the
present service it would be possible to put in a sixth train, which is abont the maximum practicable
§ervice, without extra crossing stations. Assuming now that the ordinary composition of the trains
is adhered to, and that the service is two passenger trains and four goods trains each way per diem,

we get the following as the maximum capacity of the Morvi Railway within the limits T have
mentioned :—

Passenger Train No. 1 :— ; First. Second.  Third.
1 Bogie composite 12 8 . —

1 Second class . o — Lok g v (TS

1 Compogite mail — - ol 420

3 Bogie thirds (46 each) e it k.

1 Four-wheel third =~ — et = s e 2

1 Brake van — B ey et

= — 178

Passenger Train No. 2 : —

1 Bogie composite 12 8 s

3 Bogie thi - - 138

6 Four-wheel thirds (21 each) ... — — 126

1 Brake van - 2l gy

L4 ® —_— —_— =

y - — 264

Pasgengers.  Trains. Days.

Passenger Train No. 1 178 X 2 X 365 = 129,940
Passenger Train No. 2 264 X 2 X 365 = 192.720

Total Passengers ... 322 660

Goods Trains —The gross load is 120 tons, of which 50 per cent. is dead weight, so that 60 tons
per train is its paying weight (load 60 tons x 8 trains x 365 days=176,400 aggregate tons per annum) ;
but I should not omit to mention tl_1at at cotton crop, when. full loads of cotton can be obtained, it is
possible, indeed the ordinary practice, to run trains in which the relation of load to tare is nearly 3
to 1. Thus, high-sided weighing 1 ton 12 ewt. each carry 3 tons 14 ewt., or bogie low-sided weighing
3 tons each earry 7 tons, or o{ per cent. pay loads, A
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Question 3 Could a 2 ft. 6 in. gauge railway be constructed in a superior manner to carry
westion 3.—U . £

i line i ble of doing ?
. the Morvi line is capab: g o TiCE
e thgn «or.—Yes, ag is shown in my report on the Barsi Line. 3 7 P
Alwl;im.z 4 ﬁow do the rates and charges on the Morvi Line for (1) conveyance and (2)
1es — d S
i .o with those of the Ceylon Railway ! : b .k
mamteuancfa c‘omlpz;;a a‘t tt%is distance unable to make the comparisons, but I send a rate and fare
bool tlﬁtrth:vﬁi ‘enable the Railway Accountant to doso. 1 also attach abstracts showing the expenses
ook - : )

intenance of each Department, ViZ. :— .
R Abstract A for Ways, Works, and Stations
Do. B for Locomotive Expenses
Do. G for Carriage and Wagon Expenses
Do. D for Traffic Charges

d with each an account of the staff employed, their rates of pay, and, where possible, the cost of
and with e acco

materials.
Annexed, t00, 18
ended December 215 1887 +—

is an analysis of the working results, passengers and goods, for the half-year
L P ¥

Abstract A.
Maintenance.of Ways, Works, and Stations.

Rs. 4. P 1.—General Superintendence i— RR'S 1}) ],q
510 ineer’ J 1,793 0 9
5 neer’s salary e i Y
1’30% }) g (12)) EAll]l%lx\'zillces of ditto, including travelling 21(; 12 g
1 00 (3) Subordinate superintendence ... _ 1; (,; 3 3
; 41: 70 (4) Allowances of ditto, including travelling 131§
e 5) Overtime allowances ol __7 3
1,042 5 3 (6) Office expenses 1
s hr ) 5 3 o = - Way —
—Maintenance and Renewal of Permanent Way
II.—Main B

1) Wages
(1) %2; Materials

T1I.—Repairs of Bridges, &¢., Wages and Materials :—

2879 6 b

191, 900
Bk e 1) Bridges and tunnels ‘ 41
851)3 ? Z’) 523 Miscellaneous, including ea'xtt'hwoxk, m.u.lf;: i

fencing, &c....

IV.—Rerairs of Stations and Buildings, Wages and Materials :—

spairs of buildings of every description, includ-
llaBsihcchy o & Rbi]x)llg“;t::tinn yards and gignals, but excepting 3 :
quarters of the staff 1,483 9 8
V.—Maintenance by Contract —_—
a0 -0 .0, - VI.—New Minor Works v36h B
| VIT— Unclassified Expenditure i—
e (1) Plantations ... ‘)()Sl) 12 (1)
gl S AR (2) Tools and plant 2 2
73 1 ] 3) Loss on stores, &e. —_
235,3 1(l) (1, 3 - %4% Carriage of revenue stores ... 389 13 0
90,199 7 11 22,579 14 6 :
5 Oredit for works done in the En.giuecrm}r work- %
e s u;}iop for other departments during the };ulf-year 1118 7
20,170 4 8 Total 22,568 (Q 11
Departmentally.
Mjles.
Mean Mileage maintained by Revenne :— Rs.
94-36 Single 9436
4 Sidings 4
98-36 98:36
Rs. 205°06 Cost per mile of track including sidings ... Rs. 22944
A ok Strength of Staff.
Cost per Month,
FRES R, S P,
Head clerk and two clerks, 5 peons (2 office and 3 personal) NELARETS C1 o 1
- Subordinates. "
9 Permanent Way Inspectors at Rs, 35 10 Rs. 31 .
1 Sub-Tuspector at Rs. 23 d 245 0 0
8 Timekeepers ab Rs. 15 to Rs, 21

Total™ .. 375" 0° 0

. Muintenance Stagf.

t Way muccadams, average daily pay per each 7 annas 3 pies ... 380 0 0
1?)2 gzmgﬁt Wn? gangmen, average daily pay per each 4 annas 3 pies ... 1232 0 0

8 %‘Z‘éﬁ‘:}‘iﬁt&‘,";’vé’ﬁi‘éﬁ%E,-‘i;"S‘Zj;‘;';’:"t%;1‘."2“3;,‘,'.3'2 3= St _3_3_8_(_‘%
Total "ok 1,788 00
: e
o

Tt T T

=
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Workshop. Re. . s - P,
1 Mistry (daily 1 anna 6 pies, including batta) 41 0
3 Carpenters with assistants, average daily pay 15 annas and 4 annas 3 pies 114 0 0
2 Smiths with han}mgrmen and 2 bellowsmen, average daily pay 15 annas ;
6 pies, b annas 6 pies, and 5 annas P . 120 0 0
1 Serew-cutter 10 annas ; water woman 3 annas: mason with umistu.r;; ) .
Re. 1 and 4 annas 3 pies i o D0
Total + .00 7813 -4 0
Grand Total per Month ... 2471 4 0
Two gangs consis'ti.r'lg of 1 muccadam and 8 gangmen cost Rs. 80 each. :
E{ght gangs consisting .of 1 muceadam and 6 gangmen cost Rs. 63 each
Eighteen gangs consisting of 1 muccadam and 5 gangmen cost Rs. 55 (».::\(‘h
Length of each gang varies from 3 miles to 34 miles, : ok
Abstract B.
Locomotive Expenses.
B AR I.—General Superintendence :— Rs, A ¥
1,480 0 0 ... (1) Salaries of Superintendent and Assistants ... 1,508 10 6
218 4 0 (2) .»lelD\vax\ces of ditto, including travelling 204 12 0
480 0 0 (3) Subordinate superintendence ... 480 0 0
66 4 0 4) Allowances of ditto, including travelling 65..6 0
= (5) Overtime anllowances -
3718 12 0 (6) Office expenses 39514 0

IL.—Running Expenses (Wages connected with the
working of Locomotive Engines) :—

{ ' THE MORVI LIGHT RAILWAY.

# Qost Rs 26 9 annas 6 pies per ton.

Abstract C.
Carriage and Wagon Expenses.

In Annas per

( Details, Amount. Train Mile.
4 Running Expense i— Tjs.r R A 34,(:70
Salaries of drivers and firemen ; Q,IQ.) i 1 B :;1)
All labour connected with fuelling, cleaning, &c. 1,}){;8 14 0 61
Contingent expenses 224 10 11
{ Total 4,098 10 5 77
‘ Coal 21°7 1b. per engine mile ... 22847 2 0 4-32
Water 599 3 8 12
r 1288 9 e
! 0il, tallow, and other stores ... 1284 9 0, 24
ﬁ Maintenance and Renewals i— ) &
Wages, including overtime 1,_1_58 2 22
. Materials® ... ® 3,!:-8 1‘1) ni 70
Tools and plant R A e —
'{ Total 4910 15 5 02
1% ) 02
New minor works v _1_17 2+D 03
Grand Total 36,072 3 3 69
e

1.—Gereral Superintendence i—

Ll

y (1) Wages of drivers and firemen

oden 9 C AR e X
2460 9 9 1 (2) Overtime allowances § 2,705 11 &

924" 5 & eae (3) All labour connected with f‘fll'elling, clennin.g. ;

and looking after engines in yards 1,168 4 0

376 2 4 .. (4) Contingent expenses, including clothing 224 10 11
IIT.— Fuel :—

17,753 3 5 .. 690 tons (1) Coal, Cardiff, 859 tons * et MR ot 30
645 9+7 .. IV.—Water (including wages and stores) s 599. 3 8
923 5 7T .. V.—Oil, tallow, and other stores (expended on engines

in work) - 1,284 0 0O

VI.—Maintenance and Renewal of Locomotive Engines
and Machinery :—
’ (1) Wages
3,628 1611 ... {(2) Overtime allowances
10,226 3 8 L (3) Materials

1,326 9 2
3,720 11

VR
t}(;() (\J Dy 13 Salaries of Quperintendent and Assistants
B e s haewee
240 0 0 e . 3) Subordinate guperintendence ...
. 32 8 0 .. (4) Allowances do.
o (5) Overtime allowances
30214 8 .. (6) Office expenses

(1) Wages
(2) Overtime

1,202 8 7 o <
(3) Materials

2753 0 10

e e e PP ey
S —— - T

65215 4 .
236 2 7 (2) Stores, including oil,

1V.—New Minor Works

. (b) Goods Vehicles.

vV —Unclassified Expenditure :—

(1) Tools and plant
(2) Loss on stores

e W
6,326 14 6

DUy

Locomotive Department.

ot
(=53

VII.—New minor works 5
. VIIL.—Payments made to other Lines =3
IX.— Unclassified Expenditure .—
&5 611 .. (1) Tools and plaut 220
(2) Carriage of revenue stores :— Re, A. I.
o LS T R (1) Coal ... 185 5 0
058 . ey (2) Other revenue stores 1118 0
— 177. 2. 0
AT 289 uan (3) Loss on stores, &o. S
39,469 4 2 36,710 11 0
_ Credit for works done in the Locomotive workshop
for other departments during the half-year 138 7 9
39469 4 2 36,672 3 3

e e

e S

—Rxpenditure List for the Half-year ended December 31, 1897,

b In Annas per In Annas per
Details. ! Amount Train Miles. Engine Mill):s.
General Superintendence i Re, A, 2 84,670 88,478

Salary of Superintendent ... 1,508 10 6 +29 AL
Batta of Superintendent . 204 12 0 .. b PR |
Salary of Foreman 4’%(_) 00 .. 09 08
Batta of Foreman 66 5 0 .. 01 01
Office expenses s 39 14 0 .. 07 07
Total:- & 2654 9 6 *50 *48

e

age Department.—Hxpenditure List for the H

11.—Repairs and Renewals of Vehicles and Machinery —
(a) Coaching Vehicles.

£

5 » (1) Wages . }
b5 59,0 taet { 23 Overtime
154 11 6 (3) Materials

TII.—Cleaning Carriages and Wagons and Oiling :—
(1) Labour, including wages of oilers, carriage
cleaners, and examiners
grease, a1
consumption on running vehicles

.1d. other stores f<;r

Gredit for works done in the workshop for other
departments during the half-year

e

88,478
*50
21
04
75
4:13%
!
23
21
68
89
03
662
Rs, A B
668 H 4
115 8 0
240 0 0
3312 0
420 0 0O

619 18 2
0929 14

23 13 6
1062
883 1 10
343 1 5
10057
4177 14 6
69 3 10
4,108 10 8

et e St

In Annas per
Engine Mile. .

alf-year ended December 31, 1897,
In Aunnas per Train

Carri
Details. Amount,-
(eneral Superintendence :—  ; EIS Ve

Ralary of Superintendent, withdallowance 783 13 4

S ot oA

Total ... 1477 9 4
Repairs and Renewals of Vehicles :— R
Wages for repairing vehicles gig 12 g

Materials oee o

e e i

Total - ... 1,468 2 =24

Mile.
LR ‘15
*05
08
28
s 10
‘ e
27



[ 368 ]

* Allowance at the rate of 5 annas per 100 miles,

1 Allowance at te of &
the rate of 2 annas per 100 miles,
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E Details.
} ! %ﬂing, Cleaxlif_‘g Vehicles :— o, P taan
] Stg'g:: of carriage examiner and others Ba & P e
! < 88 (
| L i " 9 07
1 Total ..l TO0RW & = i
" ) :‘ New Minor Works :— _-;‘;5_3 ) G
: Less credit office charges
i 2 L} 10 -01
srand Tot, ¢ ——
! rand Total ... 4,108 10 8 77
2 Abstract D). e
. Traffic Ex ses
o I.—RBalaries, Wages, &, :_.\pez?mea.
; ‘):'2 ’:)' (‘) () General Superintendence
B : (1) Trafic Manag : Rs
afic Manager, Assistant ; . . e T
l‘)’x‘fmct &uperintendcnt,;, a?::]dm’l(‘:r ;\r_fana_‘ger,
1693 14 4 % 0 vassers. ... affic Can-
i S5 5 (;) "ﬂi(w establishment 1,920 8 10
42 6 6 (3) Travelling allowances 1,694 11 6
“ ) (4) Contingencies .. : ’124 8 0
= (b) Station Staff - k 17 8 0
7,374 13 7 11 Btation W 5
| wid 13 7 (1) Station Masters, clerks, porters o
;- *‘?’”‘lt,e. keepers of level crossings E}Om sy
‘ station servants, &e. fIngs. signalmen,
3 * (¢) Train Staff : : 791 6 6
L108 4 4 (1) Gramrds id, desi
‘ "a0q B ards and assistant gnards
; 398 9 11 (2) Overtime allowances guard 1,068 13 10
1281 15 10 H-(—])l' tllfl Lighting, Water, and General Stores— .8
¥ > fire, light, water, and gener : :
i 656 11 4 oy wro2iTiages, stations, By e o
B e {;3 ;}Vﬂ:_xgon C({\;pr;. vopad: B C. 1,548 1 1
: 3) Office and station fittings and furnitur 2783 10 0
; 2118 0 ... IL—Clothing e R i Blei e
E zg:;f ; 2 ... IV.—Printing, stationery, and ticket,s‘m e
: o) e 0 ... V.—Oharges for delivery and collection of d A
i 5 . 0 ... VL—Miscellaneous expenses < o
E | v VIL—Payments to other Tines 3 slshat
» Ol o 5 VIII.—Unclassiﬁgd Expenditure— I : s
h v e (1) Tools and plant
{ i $ (2) Loss on stores, &e. 597 0 8
[ . 21,182 12 9 et
; ——--———; 23,638 10 5
ik evised List of Station Staff 3
Deslgnation. s <o on ancxl) from Janunary 20, 1898,
: esignation, N
o WADHWAN. Rs. A. 1 Name. Sal&rf-
- M. «  Nialchand Trikamji S e
C. Ol L amji Lt 8. M. X
\ Simaee 1 Sopal Shiviram e BelDe . e Teddnnd ... 40 0
' ignall ;E-hetm it Mo e B i rk ... Nanchand Govindji wa 25510
r. e <. Thakersi Morarji PR Signaller . Amerchand Abhechand .., 16 8
E e R L 160 Do L O « 16 0
3 By i Giloste T 1 e B i 10 70 Checker ke D o | 150
s Cranship Clerk ... Raghavaji Ghella %2400 T Gt o e ol
»‘ ke . Ganpat Narayne T -~ Mamshanke Abhechand ... 10 0
, 5 ... Remshanker Ambavidas.,, 10 0 S M Morv1. .
Wi C."Clerk (I}{ll;lpashanker Zunza, 25 8§
e} S. M. Ti s Signaller 4 oy e o 108
o R STt ey s v 2070 Do  Seachand Kusslohand ... 15 8
v g «.» Ranchod Narbheram R )y Eldas’l”v Narayan ¥ 1510
A S M. Douaa'., Goods Clerk - Gokal Thakers” 10 0
= " ~ M “, . an I 6
L,: £ S'lrlllvshanRLer Hirji sxs 1200 .0 S M RELIEVING STapp gils.
HAN ROAD. e Kallianrai Hin
8. M. Prabhashank s ignaller Pransh ey 25 0
: abhashanker Lalji A Checke ishanker Ranjai 5
| Signaller ... Shivshanker Umalemnker l:’: 8 : et S:wchandJ {8 3
’-, ; il VANKANEER JUNCTION. | L %zﬁfamo Maka
. . . ) ¥ o ] . se W n l . a ji ¥,
B ; S «» Kallianji Harjivan Kepdd 3R T I}I. IR AHUJa D'Cu,l,?]l 22 0
e ... Gordhan Pragji il 11 Venilal M a 2.0
Fi Signaller K Be e 1V tal Mugatram
7 ... Kameshvar Rugnash .., 15 ¢ | - Vasram D i i3
E A Do. Panachand Trikumji ](; 0 ¥, Nandlal Nﬁﬁl};?}_al 19
. ecker ... Panachand Devchand .. 10 0 | VI Govindram D il T
[ v I' ' (‘Jhecker ... Mohan Jeyshanker v 198 R i 16 8
b O, Oletk . Unmisshanker Ghells " ... 12 0 L e Rberee e
L 1 SINDHAVADAR. Iﬁ -+« Chakoo ’\“;‘le;:io ;é O
&1 8. M. ... Prabhashanker Ramnand 20 ( Iv. -+ e gud. Edie 10 2
X ] - .« Devji Kanji
HORANA, , ¥ .. Nanchand . w108
S M = 4 [ R S I kag) o HF 8
. M. ... Jivram Harjivan Diiag gl . ... Maganlal Ambaram ;
R T ; o 1000
.- Laxmishanker Purshotam 10 ¢

Pointsman, Porters, and others, Rs. 7 to Rs. 9 per mensem. R <Al p;
Rates for relieving, acting, &c., allowances for men drawing less than Rs. 10 0" 210
Do. do. 1 do. 10 to 14 . P 3.0
Do. do. do. 15 %0 19 e 0 0
Do. de. do. 20 to a0 i 0510
Do. do. do. 31 to 40 0 6 0 .
Do. do. do. 41 to 60 08 4
Do. do. do. 61 to 80 012 0
Do do. do. 8150 2004 Frie j e
95, or fraction of Rs. 25, 4 annas more, subject to minimum of Rs. 5.

e

For every :xd(.lition:v.l Rs.

Analysis of the Working

L S S—

-_

S—

OV L0 B

(«) Passenger Traitic.

Average length open :— ... Miles 94
Receipts from coaching traffic oo BORG 134,375
Passenger train miles run a N0, 60,762
Average passenger train mile receipt... e Ras 291
Number of passengers carried one mile ' s No. - 7,219,433
Average sum received for carrying a passenger one mile . Ans. 027
Average number of passengers in a train at any one time Vs N0, 119
Average number of passenger trains per diem each way, supposing each

train to traverse the whole line open ey ok 176
Average number of passengers passing over each mile of line daily
No, | * 417

THE MORVI LIGHT RAILWAY.

Results for the Half-year ended December 31, 1897,

(both ways) v

Total working expen sengers, deducting from

ges for both goods and pas
eceipts and demurrage

Average number of tons in a goo

Average number of goods tr
train to run over the whole line open

Average number of tons of goods passi
daily (both ways)

9 Total working expenses for
from them telegraph, Spec
demurrage on goods

10 . Average cost per train mile,

cost the same ;
11. Average cost of carrying a ton of goods one mile

Table of Standard Dimensions to be g

P =TT O G

ains per diem each way, supposi

ng over cach mile of line

both goods and passengers,
ial, and miscellaneous receipts

goods and passenger miles assumed to

them telegraph, special, and miscellaneous r
on goods voe RS 61,909
Average cost of running a train mile, passenger and goods miles
assumed to cost the same Gas 28, 073
Average cost of carrying a passenger one mile s Ans, 010
§

Average length open :— (b) Goods Traffic. «es Miles 94
Receipts from goods iraffic exclusive of demurrage on goods, vae. KA 47,517
Goods train miles run o No. 23,908
Average goods train mile receipts ... oo R, 199
Tons of goods carried one mile ess ... Tons 718,316-30
Average sum received for carrying one ton one mile R ANS, 106

ds train at any one time . Tons 30:05

ng each

No. 069

<. Tons 4153
deducting
and

Ras. 61,909

e B8, 073
. Ans, 0:39

enerally observed on Railways in India,

General. Guage. Gange.
Formation, Single Line— 2 ft. 6 in. ... 2 £t 0in.
(1) Minimum width in embankments ... : CRLI (12 9 ft.
(2) Minimum width in cuttings exclusive of side drains ... 10 ft. 9 ft.
Curves. ey
(3) Maximum angle of curvature on main line gort 240 & 280
Radius = 238 ft. . 204 ft. .

2 ft. 6 in, and 2 ft. 0 in. Gauges.

Nore.—In open country, 1,432 ft. is recommended.

Ballast.
(4) Minimum width of ballast at level of foot of rail 6 ft. 5t
(5) Minimum depth below sleeper ot b
Sleepers.
Minimum dimensions for timber cross sleepers—
(6) Length ‘ 5 ft. 4 ft.
(7) Breadth R 6 in. TP Y
(8) Depth ... 3 : 4 in, 4 in.
(9) Number per mile under light rails 2,000 « 2,000 !
Ruails.
(10) Minimum weight per yard AR . 301b
Spacing of tracks, station yards— .
11) Minimum distance centre to centre ... & G Y TR 12 £t
Locomotives and Rolling stock— ' 0
Weight on a pair of W heels.
12) Maximum for locomotives 6 to i .
: ds and coaching stock : 4 t.oxlxls et if :,g;:

(13) Maximum for goo

Wheel Base.
(14) Maximum rigid wheel base for passenger and goods

vehicle one i V2N Es AN 5
Moving Dimensions. J
(15) Maximum width over all 7 ft..69n0 o ) £
(16) Maximum height above rail PRI 111 o I R ?J ft'.
Aeccommodation. :
R LB e 194 in.

(17) Minimum width of seat per passenger ...
(18) Minimum floor area per passenger o - Shegofb o Bh g It
(19) Minimum cubic capacity per passenger o R e Bhl s e e K. . !

: [ 569 1
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the proposed railway, th

chests of tea,
récommended in (3),

be just within the
best results.

opportunity of

the Resident En

re
mgl(l)llg' He has been on th Miway, and to hi and rend :
randum, e li 2 O him T am tn ndered to me by Mr. C. P. thtf,

ong experience, Ny

Acting M

ted t
The neﬁts 0 cal 0 to be‘c()nf
of a linpr XY 40 tons in i ound
easily beasﬁ?fly éauw,,y conmst':n2zft},6 1.-base, snzg a:lth light narroy Narrow
ary measures and rules agnj ed and shunted by Fht permanent way is done ip | f;zg‘k’nm;‘:n;y& (
y nﬂ.l‘roW ‘mn g N

bridging thereby being ami:‘}seot it, the line to follgy the
; 8§

a line ma :
avoided. ¥ at times be under

18

Having described the Morvi

remains f
Or me to offer < ot Bik g 3 2
8 In conclusion, wh count of its traffic and working, it only

‘(1) There i
. *Te 18 N b b
rail w: ot, in mvy vy » Which i
ay to carry all the tra ¥ opinion, the slightes I do afier very careful consideration.

2 T . ratfic of the © 8lghtest doub o
@) That a speed of 18 tq 3 Proposed Kelani \'alleyt]?t?oto the capacity of a 2 ft. 6 in. e
‘ Sk » Present and prospective -
s assenger trains and l-’»l ilnlil:: }ﬂ‘:l( lr::;r for goods
A : ages, wagons : 3 By
with a light t les of a suffie; » Wagons, and enet
are to cient enbie g ngines are Y . .
¢ 1cal capacity to haet mlr“:;’(::;;:;;:;l and !nr,tlme;-'s-llgzo 1
lents ¢can be cons

Rai S
a few remar l“'ay and giv

(4) That vehice ail]s, carri

(3) Th ayi

heavy railw at there iz 5 COnside?l{;g Io;_;d.

' A1IWay on a narrow gay B le differe
(6) That the Barsi Jips ge A
(7) That bet

nee between “l’

le iS a hf‘"l sl
W 2AVY o
een the two will ng

and the Mopry P
I should therefore p ory i

1 probably be fo i a light one,

ecomm nd the economie B
(3} 0-Ib. rails and 40.1p "ond for the Kelani Valley S A A E
& J-1b. glee < 3 ity B,

(3) Rotimes ot excecding 4 tong pe 2%

(4) That all ligic(logg : ";‘-Xt‘eeding :?épo: %rztloe, F
Fox’ (®) That all vehieles ‘a"kss and worksg ]wnds Per axle. EA
X's pressed steel undepfy. hoth passengep 5 esigned to meet s
type bogies erframes he ke 2% nd goods, be of ok such a load, W (

(without t} : :
(6) That - Ve SWinging links OF one-half, Ch; :
(7) That 311: :::nf,l."“d dilngngio];?gg{}?he Whole, ‘nnel iron for the other half,and the -
; (8) That the bov?.lm- arrangements of ‘t" ft. 6 in. by o
iron sides and roof; Ay framing anq g, he carri
of all wholly iron ws'.ehir(lglh € Wooden doorso“r-&i!l(ff all coy
(9) That several es, obviate

6 ft. 6 i
»DIN. by 6 ft. € in inc
ages be very DY 6 ft. 6 in. inside standard.

mue g
ered goods w Wuch of the Moryi line type:

the difh J
culty experienced with the fastenif® 8

wagons, as is th of the cove
: £ he . Ped v s )
practi trucks be ¢

3 ce ‘ w
(10 That B € on .narrow-gange lines N
h h y ling of cattle trucks.

at being the | rine;
r : e
Prineipal factor in the profitable working of

gon dilnen : v
sio avin
of average 120 Iy, enchns I have given € bulk rather than Salehs

av @ will en: L
{87y 6 tons) to he csu'.l-ble the besi load, viz., 120 to 125 fall
arried npon the 21 ton oxle losd T BSTSU

(11) That the wa

(12) That rice in the nsng)

maximum we; cons;igm]mmS pe
i S 0f 90 baos
ght, so that wigh the tL:v::"I? conld be conveyed in such wagons and
rgest items of our tr e
o1

stock, 1 have th wing t 1 : .t the
i ought th; S the Barsi 3 r traffic we should ge :
(S)lgclin el;gmes which ma;t Iilloi;ug])'-]oaded }3}‘:;%‘1‘:::'011 of loadg per 2l B
a load IWou]d in ordinary :' found economie in of gay lﬁvelxiclés‘i‘f’n both engines and rolling

in practice, how ould be equivalent to 8 13
y h:}rdf on the 'rn':)(? ever well it mu\‘! look on papen as
. *of alight i E :
Nl A i ) D i engine g
ng lighter in prépof.'ﬁ“"’“ engine 'beinfi"” the flatter gradesand f:m"f‘"l <
(16) 1 cheap in praet; ' of rolled ll)‘m' ' g employed on the more diffiet® 8
: a . actice, and eams for o; y
: that they ape girder bridges which I am told is sound

appears t K, in m : eing adopteq ;
pd I'S !0 me to be a m}; BarSl report, e toPILd n bl‘n:ld.g;“)ge cm,snuctioﬂ& 4
ere arerglwm 'tin"i)? Superior buffer f‘ivl})qfre“ in use on that line. 1B3YS 8
a : @ 8 . te 3 o :
The speaking a%ﬂlznnor det ad_viglfggfﬁdpersonallll? and Burke’s patent), of which T

greatest conpt Ired to, but | '1

g es R eave the : a ve aB
gineer of tiiand ass hem till T shall ha )

which I v 4
send here debted for muchr of the material of thid S8

have had :
the advan - H. White, ¢ containg ;g » and ag my request s written a0
:;ﬁnﬁgv]egfments, t’}gfn‘;i c‘ggiulting’ V:li:hl\]{;i‘g:lger’ was ngo::;l‘?;lfh; obserwni?mihsu;;ested by ‘i; ..
i mbay, and everyihj Ith the reaq; ON variong pej alely away until vesterday A
lines I am instructed l?ot?é;g ilas been do:l?zoa:ﬂlstance fmp,ﬁ"t‘l‘i ‘fé this report, and now make 1! ’):1 e
D my report on the B;r;pon, nable me 4 lay bef onsulting Engineers at 2 'o r'

line I'shoy Ore you a clear aceount of the ¢ 5

B Id
ark'er, who hekped mz";:’lﬂei‘t(fél:;owle
way

anager, Mr, |

the
b

dtﬁe(()lbth? courtesy and assistance 0
tain the information I requir®

A. P. PERMAN,
. Traffic Snperintenden .

light
; low ks, and inexpensive brid apd D&
e il Gt o vn;g. *Peeds which permit of complica! precautio™
country permi enced constructed - ? 08
d, « dips ” ofte cheaply as possible, gateways: &c_‘w
N meeti
water, the delays to trafl;igcg;il] not Jb'::t as eﬂicie‘:,'::;yu‘: b‘:':’cb as possible, 'I"l hough
4 great, and dg ge or culvert. M

mages to tracks by their o .
grades ¥
reduoed (u hﬂl Mn doDe on this hno).
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L2 £t a li ¢ : b
t. 6 in, or otherwige, a light railway of 2 fi. ¢ in. gange and

Same lengths and widths, and that {

agons be of wood with currngﬂted :

as to be convertible.into live stock

f THE MORVI LIGHT RAILWAY. 19

fly packed. On this line 19 1b. rails and 11 1b. steel sleepers have
A-ton engines at a working speed of 12 miles an hour for years without damage to either. This is
}:iin;om;l?:elrai)]is}h being of moorum (decn.?'ed trap) or sand. If brukgn stone ballast of a depth to 6 in. to 9 in.

tmder the sleepers had been used, the sleepers would have buckled and rails suffered. -
) seed of 30 miles an hour has been attained without undue

4 20 1b. rail with 35 1b. trough steel sleepers, a s ] 1
On.x g and a time table :peed of 18 miles an hour between stations is worked to.

Rolled steel beams as girdergz have been successfully used.
gi nd stock of medium hauling and carrying capacl
ngines a g

sually’ work to less than half their power. _
pl’l)bﬂhly g . tage of 4-wheeled stock is recommended.,

In the same manner i certain percen ) ; : g
Wagons for picking up <mall roadside station loads and carriages to give * reserved accommodation,” and for
attaching to overerowded trains. 2
Care should be taken to run the *cant’ of curves
such as unpressed cotton), R
; Stock with a 9 ft. wheel base has worked successfully mqm}
500 £t. for such a wheel base is recommended (outside station limits). . !
For smooth running carriages up to 6 £t 6 in. inside width are recommended; widths over this have not run as
smoothly. With sufficient crossing stations the traffic that can be handled is almost unlimited, and goods of any
; 1 ] 1 ) < { b 1 ile 3 R g P I r y ol 3 1 nte a1
description can be carried—a launch 60 ft. by 10 ft., a mill boiler .)().ft. by 8 ft., and fly w heel 14 ft. (ix.lplctg.r having
been carried attached to an ordinary goods train; 1n fact, bulky articles sueh as would not pass under’ the top boom
bracings of b ft. 6 in. gauge girder bridges could safely be carried, and have been earried. : i
1¢'T were called upon to give an opinion as to the most satisfactory sort of permanent way and rolling stock
to carry the traffic such as this line i8 at present doing, and to meet a fair increase over say five years, I wonld
récommend a 30 1b flat-footed steel rail, 33 [b. trough steel sleepers or creosoted pine, and six-holed fishplates.
Passenger engines, 4 wheel coupled, with leading bogie truck—diameter of coupled wheels 3 ft. 31n., weight on
driving axle a:l’)out {)a tons, stiff wheel base about 6 ft. 3 1n., 6 wheeled tender with water capacity for 40 miles or over.
: i Q . Ne et 15 & s
Quch engine to run a rake of passenger coaches at a t.luougl_] bptre(_l of 15 to 16 nn'les an l_mm-_,
Mixed trains and goods engine, 6 wheel ecoupled engine, \\'1'1411 lt;::t_dmg bogie truck —diameter of‘coupled Yvheelg
9 £t. 9 in.. weight on driving axle about 5 tons, on others about 4%, stiff wheel base about 8 ft. 6 1n. Such engines to
: o o K . s © " . 4 d
run mixed traﬁls at a through speed of 12 miles an hour and goods trains 9 to 10 miles an hour.
As the drivers and firemen on small gauge railways are invariably lowly paid men, and the fire boxes small,
something over the ordinary caleulated size 18 re;(_:ommendcd.
Carriages.— Third class bogie, 30 to 3 ft. long, ¢
anvthing over this is waste space). ; ) , ! 4
gk (,';rriaqps __Four-wheeled, 16 ft. long, with a stiff wheel base of 8 ft. to 8 ft. 6 in.
These carriages to be built of Uh:;une +
3 ] 06 1 1 o to all. 6
framing and corr ngated iron gides and root 3
Wagons.—Bogie low-sided, about 25 ft. long, carrying 710
ordinary Channel frames). Some wooden, some iromn flooring :

outwards. ; i » e
Wagons high-sided 4—'“'h_efelgd, 12 to 13 f.t long, garry:x;g s:.)'l
Wagons covered, bogie, 25 ft. long, carrying say 6 ’.c_o ¢ 4ot? ; &
Wagons covered, 4-wheeled, 12 to ..f ft. long, carrying 4 tons ;

The gross Joad per axle on wagons 18 )

as being detrimental to the permanent way and road maintenance.

1f anything more than the above permnnel:it 1way and stock W
i ider gé ailway is rec nded in pre
Ben a wider gauge railway is recomme T
o iy s nec f increased strength to girders and m

power, with its following necessities of 1M

Light rails and steel sleepers should not be sti

occillation or danger,
ty are recommended, as otherwise they would

well out into the straight to avoid larching to high loads

a 230 £t. radius curve for years, but nothing under

five tons ; tave 1} to 2 tons, wheel base 8 ft.
tare 2§ to 34 tons.
tare 2 to 24 tons,

aintenance, &c., and non-inerease of speed.
ns running
country where one heavydtmin co e
trains, both as to speed an convenience ; 10T : 1 ;
have to stop at all stations both for attaching and detaching wagons an
Morvi, July 15, 1898.

P.8—The above nates refer

stiff grades.

d for passenger traffic.

C. P. WHITE.

Answers by Mr. Blirke, Locomotive Engineer, to my Questions.

[.—Seven enginessare ab work ‘and one

the whole stock are at work.
II.—The workshops are as i . ‘ ok

cnppersmith, tinsmith, and blacksmith are accommodated in a lean-to attached to main building.

We have a detached shed for painting.

Machinery—We have &

and one pulverizing and one mixing machine for paint.

circalar saw,

The num
for our revenue work.
plate making & reduction, W
This divided by 58 men gives an

6 pies per diem. ) :
mgchanics who, although in charge of work,
and the minimum is Rs. 86 per month.

We have had to import & boiler-ma

s £f. 6 in. ingide width, sufficient to seat four passengers

1 iron or pressed steel (Fox's) frames, say one-third each, and wooden

9 tons ; tare say 2 to 3 tons (half-pressed steel, half
sides to be not more than 6 in. high and sloping

not recommended to be up to the weight on axle of engine driving wheels

ith sufficient crossing stations can move is
i ference to increasing axle loads and engine hauling

the better the public are served, Such being accepted, in a poor

ante : ber of tral 1
The greater the numbe wd lift all the traffic, the public would not be as well served as by two light
he heavy train; wonld have to run as a mixed train and would therefore

to the Morvi Railway, 96 miles long, running through poor couniry over fairly

generally under repairs in slack season, but during busy season

as under:— Machine-fitting and boiler-making in one block of building. Moulding

limited number, such as lathes, shaping, drilling, punching, and shearing, rolls, band saw,

ber of hands we have at present, including leading mechanics, are 58. T'his number is far too large
We are at present doing State and outside worlk, and no sooner these are finished we contem-
hich will bring us down toabout 40 in all. At present we pay Rs. 30 and 13 annas per diem.
average of 8 annas 6 pies per head per diem. The maximum paid to fifter is 14 annas
The minimum paid to painter boy for rubbing and washing down paintis 2 annas per diem. Leading
are expected to work as ordinary mechanics. 'The maximum pay is Rs. 42

ker from one of the big Railways, and owing to the responsibility of the work

he is paid Rs. 62 per month. : _ . ‘ .
y ce to works of any kind, whether engines, carriages, wagons, State or outside, Tattend to all orders

With referen

olf. All the mechanies in the . ' :
:,llllyelsexcepbion of a few, i.e., three In the boiler department and one in the fitting shop are outsiders.

TIL.— Description of Fuel —

he workshop are the men of the State, who have been directly trained under me with

We use Cardiff, Powell, Dufferin coal delivered at our depdtat Wadhwan. The

cost per ton is Rs. 31, but owing to several granshipments before if arrives at our depdt we get a very heavy shortage,
as much as from from 5 to 6 per cent. The Locomotive Department signs for the full quantity, and at the end of the
be written off, and the whole amount is paid over the year's working, which increases

ear the shortage has to
the amount per ton more than what I have shown.
Last year we experime
suit our engines, 48 ) .
g0 hence thcis class of coal did not suit us. We .hud to get back to English.
We use the Vacuum Company's axle, eylinder, and engine-cleaning oils.
consumption considerably. ' ¢ ' ‘ ' :
pies eylinder oil, 1 Ib. per 100 engine miles, costs 2 annas 9 pies ; engine cleaning oi
8 pies ; wasbe, “4 1b. per 100 engine miles : ) '
100 engine miles, costs 3 annas ; lamp oil, -3 1b. per 100 engine miles, costs 11 pies.

[ 571 ]

nted with Indian, Japanese, and Australian. We found this description of coal did not
the steaming qualities of these coals require a-larger area of fire grate than our little engines have,

We found that these oils reduce our

Tallow is not used on this Railway. Axle oil, 4 1b. per 100 engine miles, costs 6 annas 8
1, 3 1b per 100 engine miles, costs

Jes, costs 10 pies ; flax, 09 1b. per 100 engine miles, costs 6 pies ; wood, 30 1b, per




\
] We have built all our rolling stock
when the line was being co

- :
, 21
: . . AY.
. 0 ® THE MORVI LIGHT RAILWAY. i
20 SESSIONAL PAPERS, 1898. Department.—Fuael and Oil Return for the Month of Jume, 15905.
it & e
ive and Carriage Dep
IV.—Cost of Water and Consumption.—Cost of water per 100 train miles = 10%annas ; consumption of water per Locomotl . i i1l Gylinder | Waste in
train mile = 18 gallons with our heavest trains. We erect two tanks of 5 ft. cube at the end of each watering station. ' Deten- gy e | TAgHE 0T | ipoea) | Coalin | Axle Oil C"."“‘l‘bo O’ililxl 1b.| lb:per
The water is taken direct from the tank by hose pipe. ' g - Train $ion Sh&?lt;:g ﬂﬂ;&?}’mg Miles | 1b. per mn}[l;ie pé;‘ Mile.| per Mile. | Mile.
— - " ’ i T . 3
V.—({)a;cript:‘ma of Cranes, &c.—We have no cranes. We have two weigh-bridges at Wankaneer Junction at za, Name of Driver. 15‘:;% . 33;1;’5 run. n;:. e E e ki
present, and these are in charge of Traffic. ‘ =8 k 33 s s TR
| —_ | |
A VI1.—Load of Trains. e —— R
ail id vehiecles b 5 ; ‘ 004 009 003
Mixed e 244 do i 3 G—un.nesh, Surdﬂ}‘- 6634 15 t 323 e 7105 17:2 003 |
_ Goods 244 do. . * 9 : el - | " 32 | somral 1eal. 004 | O04de 08 Ll
3 » ), b ¥4 = 1T 1 . . b
» . Speed of Trains between Stations. 3 . ng]t?ln o] 1,856% b?:) 15?; 66 | 1,852 | 194 003 .882 -809 004 i
Mail vo. 22 miles an hour » . 5 | Ravat Jetha ... 1,632 72% ! 083 68 | 24913 16-7 004 004 -009 004
Mixed holln (! do. : o ‘é J:barkhan, G. .| 2,260 1?)?11 | 87h 32 | 2,7953 1)9_. ggj -004 -009 004
Goods 11 do; 7 | Abdul Reman ... g,?ggg 911 a()° 166 | 2,473% 202 ;
Trains on the Wadhwan-Dolia section run to 12 miles an hour. st - 997 | 198 043 001 012 ‘004
o | Jubarkhan  and 4 550 513 £ 1,99 7 ” 004 001 | +009 004
VIL—List of Running Staff. 2% ’ Surdarkhan ... o R BT 68 | 31865 | 160 | | | -
3 ? ‘ 3 AT P Adum! 2 3 e . —_— 07 -0
] 10 Mahome 4 i " = 19-9 303 ‘ 026 072
.F[‘).rlvers, 66 1 8 0 average per diem Total 15.883 5534 l 7163 432 ! 17,5843 _’“;_l_.’{ i‘ R
iremen, 0 8 6 do. ‘ o . = o e |
Turners 0 11 0 per die \ / | Averace | Average | Average | Average
Engine-lighters, 3 06 0 o d(o.( 5 \ \ ; A:Ic_t]'uge Ai‘: Ii?)ge Al‘l';lill)gb inlb. | inlb. llt\)i.%)er
. . h\ 8 g . # i ! .
((‘;iagg";’;gm 1 ‘14 tO()B :(‘llmm: Hgl' diem \ | \ mlu?. per Mile. per Mile.| per Mile.| per Mile. ile :
) ver diet : 9
Oilers, 4 : (G Ltcr:x;e"[m' diem ; k . “ Il 91907 17-84 il 038 0033 *009 0038
\"IH.—_With r_efetence to other information that you ask me for, we have found that to do all our own work, h . : ‘ . I [t : ;
as far as practicable, is the most economical way to work a little line like this. T have endeavoured to do everything : \
that is possible. Besides being economical, it schools the men in their business.

with the exception of a few that we

re first got out
can make them stronger and more.suitab

] \ nstructed, and we find thar we List of Gradients from Wadhwan to Morvi. :
e s le to the requirements of the line, and also cheaper than if we got these from ‘T Length, Gradients Miles.
ngland. ; 9 M, it -
With reference to onr locomotives, we make our own fire-boxes, tube plates, &c. Besides this, we have bailt : MFw“:v. Mo B 0 1000 .Le'vel el
two complete lpcomntive boilers and other portable boilers for the State. We have now adopted the system i § 0 1000 0 Hoo 1 in H00 5
of getting nothing from England but wheels, cylinders, and volute and spiral springs. All other works for either . '1_00(, 0 1500 0 2100 ,I‘("fl —
Locomotive or Carriage Department are done here. We have found that the use of corrngated iron on the sides of ' % 1500 0 3600 0 780 L 1','711 as
carriages and wagons have been a great saving to us. Formerly we used the sheet iron, which used to eat away 0 3600 0 4380 0 720 Lievel 1
from bottom, and had to be renewedabout every third or fourth year, whereas the corrugated iron which we introdut:ed 4 0 4380 0 5100 0 1180 Lan ],-l",‘o —
about nine years ago appears to give entire satisfaction ; and we run the vehicles in ‘an unpainted state, which L 0 5100 : 18(?“ (RN e g 200 o
18 a great benefit, for it saves painting until we were fortunate enough to find a deposit of oxide of iron in the Morvi . 1 1000 1 ",",‘ '(()’ 0 1000 1in 880 2
District, which has given very satisfactory results, and is a cheaper paint and lasts as long as the English, and in fact I 1. 3200 1. 4 1 0 138 800 *—
it appears to be more lasting if mixed as it should be. 1 4200 H 4203 0 600 } r £00 3
] With reference to oils used in the Carriage Department, we use the heavy axle oil supplied by the Vacuum ' 92 4200 3 i,’,go 0 2680 1 ::: :)r‘,n . X ®
0il Company, and we find this a very suitable lubricant, and the consumption is very small, and runs to as low as 0% 9 4800 B, 4aon W 1 L 0 2700 1in 325 A 4
the average tilroughout the year of <022 oz. per 100 bearing miles, or in money to ‘0022 annas. : 3 2200 grae 0 880 1 iln 200 =
. 'Y€ were aising cast steel wheels under our wagons and carriages, besides wrought iron wheels with steel ‘Y’ﬁ" 3 1900 4 : 300 0 1700 1in 900 —
We found that the former eracked in the arms and the latter more badly in flanges. I have now adopted the 4 500 ; 4 2200 0 1600 { in 420 5
cast chilled wheels, whigh is nothing but cast iron having a chilled face on tread, and from the lasi eleven )""d?e 4 2200 £ 4 3800 0 1430 ™ 44 3800 —
experience I find that this is the wheel to snit a line like this. I have now extended this class of wheels #© 4 3800 - b 0?) 0 1900 1in700 & . 5o
gies of our engines, and also under tenders, and gives very satisfactory results after four years’ experience. 5 0 . : g ;19,53)0() ¥ % 3({3)3 P 1980 6
: : i 2 v 0 e —
: ) a0 W G O s 0 20 - s 7
4 Locomotive Department.—Monthly Particulars connected with Engine No. 8 for the B 408 7 900 0 1200 1in 338 8
‘ Month of June, 1898. S - T R i
Daily average in miles ks 221 ' 7 2100 g 2100 - %,1438 1 in 650 ’ 3
i‘flgh:l,u sh:;:i?ag, and detention... « 475 8 0 8 4500 8 2380 Level 10
onthly mileage . 711 8 2100 9 1600 . 1 in 450
Yearl . L . AR( 9 b 0 3b80 vee * < e
‘mileag L =3 ART — 8 4500 0 1 in 500 e
1 3 J . 4 10 : 2500 L S > e
Quanity sl e e ¥ NG a1+ iy ORI g oot <1 - VR e
‘-" Quaniity of adel shed 1 b ',"enq.in’ uile ... 7 10 200 99 % g TN LT BRI en g 9
* Quantity of coal nsed 1 b, por trm e © 1 F A et 10 4400 - gy 9400 T MRS V(i
- Cotton waste in Ib. used during month for cleaning, &e. 2:25 11 2{{},0 o 11 4500 0 2280 mIl‘ A0 il 5
mmdog;aﬁaﬁa unold during month ... v Ra, 34 H $E00 S ég?)g 034007 5 cicty' s e DREE 0 SiRg ;
0il eytindef o Ib. per 100 miles: i 5 e 2 T R WSe S, o i - AL
0il for lamps, &c., for 100 miles A -4 12 2900 13 2500 g 1000 1in }3,7,)3 14
Average working expenses per train mile in annas 49 . 13 1000 13 3500 0 4380 1in ol 25
Average working expenses per engine mile in annas e ety 46 13 2500 14 2600 0 1500 1in ; 5
Coal saved over the quantity allowed in ewt. ... _— 13 3500 14 4100 0 1180 Leve 4
Cost for monthly repairs v B8 66 14 2600 15 0 o 900 -Im«;ge(l) %
_ Drivers’ and firemen’s wages ... <3 s o Re24:0 14 410(()) 15 900 0 600 . lievel =
2 gt crateehion box stays, &0. - ... g 5 2 SRR 6 S Y T R R
Date of examination of fire-box stays, &e. .. 15 90 15 3600 0 1000 o i 55
Dates of examination of safety valves e e 15 15 1500 15 4600 400 1 in 16
5 S 15 3600 15 5000 8 “580 R Ein 39?) vk
- 15 4600 de ]6 300 g O 16()0 g 1 Z.U.'l 20 ves e .
N = 40 e "
R : 15 5000 - 1900 o gogy | ek wmbaniEs A
Locomotive Department.—Statement Showing Mileage of Engines. 16 300 ig 2500 % ol } i;i '211 6 e &
Namiberof Monthly Average Yearly Average : W?%lg_]hfe 16 :l;égg ey 16 4500 0 2380 1 in 260 i
- Engi Mileage. Mileage. of Boiler. 16 17 1600 » 0 500 Level —
5 1,507 18,090 198,994 ol NS g S SRR 1
AT : 194,443 N 0 A e iR
4 e ]:473 32 e 11’675 i ]()9‘784 17 2100 wee 17 3700 P > ) Leve! .
= 9 ves s 0 300 1 aen el
: L 25405 237,282 BN LA el e g jamn e L R R it Sy
.) e Y ey 27’524 256 893 17 3700 e 17 5000 o 0 1180 s0¢ D
7 wee 2,204 o L iy 2“)‘-'”‘.8 17 4000 ju 18 900 b [ 573 ] 9
o 2,604 25 3,235 >
4 3 2656  * .. 31,870 146,057
o _~[ ‘572 ] . . ;
% \ ,. y
e .
’ g & -
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From
M. F.
18 900
18 4900
19 300
19 1800
20 0
20 1000
20 1300
20 1900
20 3800
21 1800
21 3800
21 4200
22 2900
22 4300
23 1800
23 3800
24 1100
24 2400
24 3300
24 3900
25 0
25 900
25 3000
26 1600
26 4490
28 300
28 2600
29 600
29 2300
29 5000
300 200
30 1700
30 2800
*30 3700
30 4600
31 2700
31 3200
31 5200
32 1800
33 4000
34 4300
35 1300
35% 4100
36 700
36 2100
36 3500
36 4700
37 400
37 1600
37 4200
37 5100
38 400
38 4800
39 2000
3200
o

800

41 3400
41 4300

T

SEEEEEEES
g

46 500
46 3700

472600

ES
Qw\‘
Z

48 1700
49 2500
50 0
50 1800
50 3200
51 700
51 1800
51 3600
52 200
52 2700
52 3700
83 700
23 2300

{574 ]

SESSIONAL PAPERS, 1898,

To
P,
18 4500
19 300
19 1800
20 0
20 1000
20 1300
f“ 1900
20 3800
211800
21 3800
21 4900
22 1 2900
22 4300
23 1800
23 3800
24 1100
24 2400
24 3300
24 3900
25 0
25 900
25 3000
26 1600
26 4400
28 300

Y28 2600

29  $00
29 2300
29 5000
30 200
36 1700
30 2800
30 3700
30 4600
31 2700
31 3200
31 5200
32 1800
33 4000
34 4300
35 0
35 1300
35 4100
36 700
36 2100
36 3500
36 4700
37 400
37 1600
37 4200
37 5100
38 400
38 4800
39 2000
39 3200
40 0
40 800
46 2800
41 3400
41 4300
42 2500
42 3900

48 1700
49 2500
50 0
50 1800
50 3200
51 700
51 1800
51 3600
52 200
52 2700
52 3700
53 700
53 2300
53 4700

Length,
M. P.

0 4000
0 680
0 1500
0 3480
0 1000

« U 300

0 600
0 1900
0 3250
0 2000
0 400
0 3280
0 2100
0 2780
0 2000
0 2580
0 1300
0 900
0 800
0 1380
0 900
0 2100
0 3880
0 2800
1 1180
0 2300
0 3280
0 1700*
0 2700
0 4){;‘)
0+ 1500
0 1100
0 900
0 900
0 3380
0" 500
0 2000
0 1880
1 1800
1 380
0 980
0 1300
0 2800
0 1880
0 1400
0 1400
0 1200
0 980
0 1200
0 2600
Q 900
0 580
0 4400
0 2480
0 1200
0 2080
0 800
0 2000
1 1600
0 900
0 3480
0 1400
0 2480
0 2500
0 1880
0 3200
0 1980
0 2100
0 1400
0 2280
0 3200
0 1580
0 2680
0 1000
0 1880
0 1500
1 800
0 2780
0 1800
0 1400
0 2780
0 1100
0 1800
0 1880*
0 2500
0 1000
0 1280
0 1600
0 2400

Gradients,
1in 220
L in 1000
1in 200
1in 28)
1 in 280
1in 150
LL‘\'(fl
1in 280
1in 1150
Level
1 in 200
1 in 1000
1 in 1000
I in 700
1 in 200
1in 1300
1 in 450
1jn 250
Level
lin 175
1in "175
l1in 600
11in 1200
1in 330
1in 260
1in 400
1 i 2000
1in 550
1in 300
1in 120
1in 250
1in 550
1in 900
1in 240
1in 600
Lew~l
1in 200
lin 170
1in 200
1in 310
1in 650
1in 450
1in 200
lin 630
1in 700
1in 600
lin 275
1in 150
1in 420
lin 235
Level
Lin 200
1in 350
1in 400
lin 200
1in 400
1in 300
1 in 2000
1in 500
1in 400
1in'i275
1 in 2000 -
1 700
1in 150
1 in 2500
1in 250
lin 340
1in 150
1 in 1000
1 in 500
1 in 270
1 in 300
1in 190
1in 275
1 in 600
Level
1in 750
1 in 450
1in 345
1 in 250
1 1n 550

* 1 in 500

1 il’l 2;—10
1in 700
1 in 550
1 in 800
Level

1in 400
1in 200

4 R

3
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From
M r.
53 4700 s
54 1300 _ ...
55 0 s
55 1700
55 2700 oo
556 5200 5
56 5200 e
57 1000 ¥
57 4600
57 4900
58 300 ok
58 1100 ok
59 1600 A
59 3000
59 3400 5
60 0
60 2000
60 2600
61 500
61 2500
61 3100 «
61 4200
62 200
62 13060 e
62 3000
62 4100
63 3100
63 3900
64 500
g4 1700 |, ..
656" 0
65 1700
65 25600
65 3400
65 5200
66 4000
66 4800 i
® 67 .3500 -

From
p O |
51 2800 vie
52 0 e

52 1600 o
52 2600 s
52 4800 s
53 500 San
53 1200

53 1600

54 1200

54 2200

54 2800

54 4400

55 2200

56 0

56 2200

56 2800

THE MORVI LIGHT RAILWAY.

To
M. F.
54 1300 o
55 0 oh
55 1700

55 2700 e

55 5200
56 5200
57 1000
57 4600
57 4900
58 300
58 1100
59 1600
59 3000
59 3400
60 0
60 2000
60 2600
61 500
61 2500
61 3100
61 4200
62 200
62 1300
62 3000
. 62 4100
63 3100
63 3900
64 500
64 1700

TR ETEN

65 1700
65 2500
65 3400
65 5200
66 4000
66 4800
67 3500
67 4700

: List of Gradients from Vankaneer t

To

M. F,

H2 0
52 1600
52 2600
52 4800
53 500
53 1200
53 1600
54 1200
54 2200
54 2800
Hh4 4400
55 2200
a6 0
56 2200
56 2800
56 4900
5% 300 2

B 900
23 4380 57 2000
57 2000 57 4000
57 4000 - 58 1600
58 1600 .- 58 3900
58 3900 59 2200
59 2200 59 4400
59 4400 60 703
60 700 = 61 0
61 0 « 63
63 0 65 400
65 400 65 2000
€5 200 - 66 0
B0 ey 66 1600
66 1600 = 66 3300
66 3300 - 67 ggg
67 700 67 3
67 3500 i 67 4900
67 4900 e 68 108
BE 100 1T 68 430
68 4300 69 4400
69 4400 69 5000
89 5000 % 7g 4508
% 7
g({ 4508 —_— 71 2200
71 2200 e 72 800
» 72 800 & 72 2200
72 2200 - 72 4800
72 4800 . e

e by
Y

e

Length.
M. F.

0 1880 + .

0 3930
0 1700
0 1000
0 2500
4 0
0 1080
0 3600
0 300
0 680
0 800
1. 500
0 1400
0 400
0 1880
0 2000
0 600
0 3180
0 2000
0 600
0 1100
0 1280
0 900
0 1700
0 1100
0 4280
0 800
0 1880
0 1200
0 3580
0 1700
0 800
0 900
0 1800
(0 4080
0- 800
0 3980
0 1200

Length.
" oA

0 1580

0 10560
0 10960
0 1600
0 3280

0 4580

Gradients.
1in 225
1in 425
1in 425
1 in 1000
1in 330
1in 550 a8
1in 900
1in 345

Level

1 in 160

1 in 450

1 in 650

Level

1in 725

1 in 600

Level

1 in 1200

1 in 100

1 in 2000

1 in 300

1 in 300

1 in 450

Level
1 in 400
1 in 550 ova
1 in 300
1 in 150
1 in 400
1 in 2400 o

1 in 200
1 in 250
Level wen
1 in 300 e
1 in 1200

150 1400 e
1 in 500
1 in 210
1 in 600

o Rajkot.

Gradients.
" Level
1 in 500
Level
1 in 350
1 in 140
Level
1 in 400
1in 175
1 in 300
1 in 200
1in 170
1 in 160
1in 275
1 in 220
1 in 200
1 in 1000 o
1 in 550
1in 185 3
1 in 250
1in 175
1 in 800
1 in 900
1 in 400
1in 215 Y3
1 in 230
1in 240
1 in 400
1in 230 e
1 in 220
1 in 360
1 in 200 =
1 in 240
1 in 900
1 in 180
Level
1 in 260
1in 290
Level
1 in 500
1 in 1500

1in 750 wecl

1 in 320 o3t
1in 175 <
1 in 260 e

1in 310

prigirtisigrartisl L rzvsiisi

=

|lllIlllIll%l%%ﬁ%l%l%llEIIl%%IIIEII%II

R

(53

i

%1

B S S —



Y T e o o —
A y ' PN

:[I
2
; 25 1 &8
: AILWAY. 1
THE MORVI LIGHT R :
A . ion, 17°75 miles.
£ Curves from Wankaneer to Morvi Section, o
- List 0 ' 0. ~
94 SESSIONAL PAPERS, 1898, Radius of Curves. 5
550 £t. FHUR 4t —_—
Fr T Length., S
M. on;. M. . F, : M. i F, Gradients, Miles, ot Tota} g‘;ﬁvii .13 mile.
74 0 TR e — 1 in 400 e Tota 8‘ i
74 1171 74 2300 — Level T
74 2300 75 700 — 1 in 550 Res e
75 708 75 1400 0 700 1in 175 — . —
75 140 76 1500 0 5380 1in 400 = i r on the
76 1800 76 3700 0 2200 Level — petween which Curves }611]13(191' iﬁ)(é(; cfi?io?dms oceu
. W iko ran »
ine Mileages be neer to Raj _
: : Statement Show}mﬁrvi Railway, Wanka No. of Curves. Radius.
Statement showing Mileages between which Curves under 1,000 ft. radius oceur on the Morvi il 1 600
Railway—Wadhwan to Dolia Section—24 miles. I’(; ‘o 1 1 238
I ' 1 g 1 L 800
InMiles.  No. of Curves. Radins. i | InMile. Noiof Curves. Redius. o g $102 : e 800
t ' 3t04 ; 6
et b astin L ey BB L B | 17 to 18 SRt IRORES | | 4tod 11 500
Do. o T < R W 1T (D Ly Sre 0o B0 o1 ... 290 4tob N - Ll -+
IETR P O Ry Lo 18 to 19 B s Sal00T e 300 510 6 X . 1 600
Do. xR R 200 b I Do L T B00. T ke . 985 22 to 23 2 1 cEa
6 to 7 1 ek 550 400 | 21 to 22 1 Ie, 400 e 300 99 to 23 oo . o
9 to 10 iy R (- | I 165 22 to 23 ol 600 wets 300 —_—
12 to 13 ‘ 1 4501 . 280 | 23 to 24 1 500 iy s G40
Do. 3 560 * .., 200 l Do. 1 e 400 g0 200
13 to 14 1 00 .. 2 | Do 155 2 oo’ “ % 960 g ,
Do 1 55 4 | 0. 1 650 ouls 200 s 3 ‘25 miles.
16 to 17 gl 5h o 400 ‘[ o .« m Wankaneer to Rajkot Secpon, 252
Do DT SR e 9250 ! 94 List of Curves fro No. of Curves:
Do. g B VR TR | 8 v ;
17 to 18 d e S50 T 2 360 { Radius of Curves. i
7,490 £t. = 5,280 = 1-41 mile. ggg fg.650 ' ___4
800 ft. 9
A ' . tal Curves 9
, , ; " Total Length 62 mile. -
List of Curves from Wadhwan to Dolia Section, 24 miles. ’ . e .
Radius of Curves, No. of Curves.
230 ft. . 1 *
400 to 500 ft, 8 o :
550 to 600 ft. 8 2
650 to 700 ft. 4
750 to 850 ft. 3 .
Total Curves 24
. . * ! Total Length, 1-41 mile. .
Statement showing Mileages between which Curves under 1,000 ft. radius occur on the Morvi
Railway—Dolia to Wankaneer Section—27'75 miles, d
. No. of : Length 7 + No. of g Length
In Miles Curves. Radius, e %‘t‘t In Miles, (,‘-m?v ;’!_ Radius, ingI?‘t. b
DA E Iy A " 350 43 to 44 RN RS S .
_ Do. A L e 00 % apg R0 AD, Sy g T
Do. e Ll 1) TR 1 4 g il AR T S T
b o ki S B -1 Do. i PR G ) S R .
et T i R T A REm AR Sy oS0 P gap AL ang Pt ‘ 4
g L St Sl T < 484640 - pinit T (900" T T 900 3 ’
A ARG e L By A A St 50 to 51 & e il DRREESy - PO ’ ¥
SO AL o Bl PSS e r: ol
41 to 42 1 600 Sav 400 17 "
Do. v TR RO e e O B :
5,475 = 5,280 = 1:03 mile.
e p
List of Curves from Dolia to Wankaneer Section—27 *75 miles,
Radius of Curves. ; No. of Curves. ¢ : |
375 fi. o i X ‘ 1
450 to 500 £6. ... e : ) .
550 to 600 ft. ... 4 4
650 to 700 ft. ... 157 s 3
750 to 800  © ... o 5 ; ]
Total C =i 17
103 mile. ; i S
X ’
Statement showing Mileages between which Curves under 1,000 ft. radins oceur on the )
: Morvi Railway—Wankaneer to Morvi Sectiono’-l7°75 miles.
In Miles. ' No. of Curves, Radius, Length in Ft.
58 to 59 s 1 von 850 200
59 40 60 1 550 300 59—98
64 to 65 1 800 4 490 ’
il
990 = 5,280 =18 mile,

[ 576 1
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Cofonial Secretary’s Office,

Cofombo, Q—L—F September , 189 8,

Sir,

I am desired by His Excellency the Governor to

. forward to you, for the information of your Goveinment,

‘ . e a copy of the Reports by Mr. A.G, Permap with regard to

g i

| % . the Bersi and Morvi Light Railways end to inform you
! . !ﬁ., " 5.
”‘é & that the Government hes selected the 2 feet 6 inch

geuge for the Kelani Valley Reilway.

I am, Sir,

o
sl

-
R R e e

ETTRET st nl T

Your Obedient Servant,

Ve

. : a7 for Colonial Sec¥etary.

EE e v

5 ‘:—-; Ry
g art el S
sty

-

>
B2

_"_-._A B
Féoy Calam
‘ﬁﬁf;'-}.‘.y.,

ot
sy

N L

! ‘|
‘u

.

e
A 1SS Gl 1l

| he Hon'ble; - 4 | | il A

-

£

-

o "SR T e I e
U

b

The Chief Secretary to Government

At o

-

Fort St. George, ‘ | :
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His EXCELLENCY THE GOVERNOR.

Fle b ONDAE=MRF AR UN Dt 6 S.

FOR ORDERE.

PusrLic Works DEPARTMENT)

W / RALwAY BRANCH.
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