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INTRODUCTION,

The author in the following pages has pointed oul
what he thinks is not fully understood by many
unacquainted with Indin; that the cost of railway
congtruction and working lines ia very different to
what it is in England. The land is usually made
over free to the company, thers are no chargos
for parliamentary procesdings, the cost of material
obtained locally is very much less than what thae
game costs in Tingland, the cost of labour is one
quarter of the English rates, many of the expensos
_necegsary on an English railway to satiafy the publie
are not requived in India, tunnels are scldom neges-
sary, high speed is not required, and therefore sorious
acclidents most rare, and claims for compensition
arising therefrom are seldom heard of,

The most fertile parts of Indin dre generally the
parts offering no special diffieulty in the constrietion
of rallways, and these parta are also naturally tho
most thickly populated, and where railways are mosbly
required and likely fo be constructed in the early
future.

The most important points necessary to insure
economical construction and maintenance have boen
described. Until a recent date it has been Tistoraary
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for capitalists to look to the Government of Indin for
financial assistance im the shape of & guarantee;
these days it is tobetrusted in theinterests of both Indis
and HEngland are passed. Ior the future, all new
railway undertakings should be allowed to depend on
their own merits and skill in execution for success,
1f this policy is allowed to develope and all applica-
tions for financial assistance from the Secretary of
State for India be met in the direct negative, it is
to be hoped that before long, railway consiruction
will be ocmrried out in India with almost the same
facility as is the case in England, and that India
will soon be covered with the railways the country so
much requires for its full development.

The progress of railways in India consirncted by
joint stock companies from their first inception until
the present time has been traced. Although un-,
doubtedly in the early days of railway consfruction
g money guatrantes wag necessary to facilitate the
raising of the necessary capital requived to construot
the splendid existing systiem of frunk lines, and which
were at that time required, as much for the safoly
of the country as for commercial entarprise ; the same
cannot be said of some of the railways eonstrueted
within the last decade, and which have obtained a
gterling guarantes at tho expense of the Indian fax-
payer and without the country veceiving sufficient
compensating advantage for the many lacs of rupees
taken annually from ifs revenue to meet thoso
chatyes
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The author believes thab with ordinary attention to
economy, and by supplying only such facilities fox
travelling as are required by the nalives of India,
many lines of railway could be laid out and worked,
which would be certain to yield a favourable nel
return to invesiors,

All such railways must, however, bo construcled

without many of the luxuries customaxry on Emglish
lineg, and which the natives of Indin do not reguire.
It must be remembered that the passonger receipts
will be derived almost entively from third class pas-
sengers, who will pay from one-fifth to ono-seventh of
a penny per mile ag compared to ono penny in
England, and that for those charges 1he natives of
India do not expect nor require accommodation such
as 18 usual on English railways.
« The native of India if he can get a_good breo fo
shelter himsgelf and family from the rays of the
georching sun whilst waiting for his frain and in the
neighbourhood of a good drinking woll, will Lo cfuitﬁ
satisfied with this accommodation, and many of tha
amall stations might be Iaid oul with this point horno
in view.

In the Chapler on rolling stock attention has been
drawn to the possibility of dosigning o clags of coneh
that would be suitable for carrying tho nalive pas-
senger or merchandise, whichever happened o be
available, and thus avoid in a greater degreo the
empty rumning of rolling stock, which adds so much
to the cost of working railways genorally, ai d wiiich
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with the low fares necessary in India, makes the
percentage of working expenses, much higher than
would otherwise be the casc.

Other important points in economical congtruction
have been deseribed, and which were in many cases
overlooked in the construction of the earlier lines of
rallways in India.

If a few of the millions of British capital that have
been fruitlessly wasted the last few years in unsound
concerns in England, land and mining properties
in Africa or foreign government loans, could have
been diverted'to India, the advantage to that couniry
would have been inealculable, and manufacturers and
others in Great Britain would also have reaped #
great benefit in these depressed times by the large
expenditure on railway material that such enterprise
would have necessifated. Investors in this casg
would have had with ordinary care & property in-
creaging year by year in value, and yielding a falr
and certain refurn on the capital embarked.

The author has added some tables at the end of
the volume which are referred to in the text.

The author hopes this book may prove of assistance
to those who take an interest in pushing forward
railway enterprise in India. He looks back with
regret ‘at the comparative little that has been done
in recent years by joint stock companies to assisi
railway construetion in that country. He hopes
the time is approaching when more will be attempted
in this ditection, and that the country with which he
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hag long been associated will in the futwre receive
greater financial assistance than hitherto in the con-
gtruction of railways which India so much roquires,
and thus help her to advance in tho frue path of

civilisation.




CHAPTER 1.

A SHORT RECORD OF RAILWAY CONSTRUCTION BY JOINT-
BTO0K COMPANIER DURING THE LaAST 40 YEARY,

In the year 1853 the first lines of railway in India
ware commenced—rthe first two in the field being the
Kast Indian and Great Indian Peninsula rarilways.
Both were undertaken by joint - stock companies
formed in London, to whom the Secretary of State
for India gave a guarantee of 5 per cent. inferest per
anntin on the necessary capibal expenditure. Any
profits above the 5 per cent. were to be divided equally
between the ghareholders and the Govornment of
India,

The East Indian railway has its ferminus atb.
Howrah, on the banks of the Ilooghly, opposite
Calcutta, and at Delhi, in the Punjab, a Iength of
054 miles. Its progress was much delayed by the
Indian Mutiny, which occurred in 1857, The main
ling follows generally the rvight bank of the Grnges,
and pasgses through rich and fertile tracls of land in
Bengal and the North-West Provinces., Amongst the
principal towns passed through belween ifs termini,
may be mentioned Burdwan, the Zillah fown of that
part of Bengal; Raneegunge and Asansol, the centres
of the Bengal coal-mining industry ; Patna, a large
and mmportant native cily ; Allahabad, the capital of
the North~West Provinees ; Cawnpore and Allyghur,
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larges and important merts in the sawme provinges.
In addition to the main lino thers ig @ loop line of
951 miles. This leaves the maih line al the 7bth
mile from Caleutta, and rejoing it at milo 262. Thove
are algo important branches bo Agra, Burakar, and
Benares. An extension of fhe railway from Allaha-
bad to Jubbulpore (228 miles), was conslructed about
the year 1868, and the total length of the Fast Indian
railway at present is 1610 miles ; thid includes a few
short lines constructed as State railways, and which
have now been taken over by this company. This
railway cost up to the end of 1892 Rae. 222,401 per
mile. The railway is double line for the first 469
miles from Howrah, Notwithstanding its very heavy
cost per mule, it has been from its commencement
one of the most suscessful lines in obtaining trafiie,
.and the gross traffic at present is on the average of
“Re. 580 per mile per week (ses table VI) This is
owing to the large and important park of India the
line traverses. In the year 1880 this compény's
property was transferred lo tho Secretary of State
for India, under arrangemonis which lelt tho old
company & continued interest in tho working of the
line for a term of years. Thiy nrrangomeni expires
the end of 1899. Tor the five yenrs to the ond of
1892 the average net earnmings amounied 1o 9.12 por
cent. per annwmn.

The Great Indian Peninsula railway, whose con-
struction was commeonced at the same timoe ag the
Biast Indian, connects Bombay with JubBulport in
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the Central Provinces, a distance of 616 miles. If
also connects with the Madras railway, and there is
o branch from Bhosawul to Nagpore. The tofal
length is 1287 miles. It traverses equally important
districts as the Mast Indian, and its capital expendi-
ture and gross receipts per mile are very much the
game as 1t great Bengal compelitor. Its working
expenses are, however, higher, owing to the heavier
grades, and the greater distance the coal has to be
brought for fuel. The net return for the five years
to the end of 1892 averaged 7.60 per cent. per annum.

The Madras railway was commenced in 1856, and
the Bombay, Barods and Cenfral India in 1860,
Thege lines obfained the same financial assistance
from the Secretary of State for India. The frsi,
althongh ifs cost of construction is very much less
than the others, has not succeeded in earning the,
amount necessary to meet the inbterest guaranteed
by the Secretary of State. Ite net earnings for the
five years to end of 1892 averaged 8.46 per cent. per
annum, ang the‘deﬁciancy of interest is taken from
the general revenues of Indis.

The Bombay, Baroda and Central India railway
cost nearly as much per mile ag the Kast Indian or
tha Great Indian Peninsula railways, and the nek
earnings for the five years to 1892 averaged 8,88 por
cent, per annum,

All the foregoing enterprises although not actually
dependent upon economy in consbruetion and working
for & good dividend to their shareholders, have with
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the exception of the Madras line done remarkably
well, and it would be impossible to point out any
large railway in England that shows equally good
vesults, They wero all constructed on the 6{. Gin.
gauge, and their gross receipts vary from L. 580 to
Rs. 221 per mile per week. The aggregabe length of
the last two is 1301 miles.

Between 1861 and 1875 the Eastern Bengal, Seinds,
Punjab and Delhi, Oude, and Rohilkund and South
Indian railways aggregating 1558 miles were con-
structed, the three first on the Bft. 6in. gauge and
the last on the méfre gauge. These lines have now
under the terms of their contracts been bought up
by the Indian government—they, like those already
described received financial agsistance in the shape of
a guarantes,

.. Between 1880 and 1891 the Indian Midland, Bengal,
Nagpore and Southern Mahratta systems were con-
structed, the two first on the Hfl. 6in. gaupge and the
* last on the métre gauge ; their aggregate longth® al
present is 2,968 miles—they have conilracts with the
Secretary of State for India and are doscribed as stale
lines worked by companies, The shareholders for
the time of their conlracts are guaranteed interest
at the rate of 8} to 4 per coni, per annum on the
capital expendad on their construction, and these
contracts musl go on until the year 1910 for the Indian
Midland, 1918 for the Bengal Nagpors aund 1007
for the Southern Mahratta. The two first lines opon
out new country, and form shortor connecting liake
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between upper India and Caleutta and Bombay, and
are therofore fo soms extent competitors for the same
traffic with the older trunk lines.—Their construstion
has conferred little benefit upon the conntry generally
and including the Southern Mahratta their net re-
ceipts fall short by 48 lacs of rupees per annum of the
sum required o meeb their sterling guarantees. This
sum has to be taken from the revenues of India
at the expenge of the general tax-payer. The average
net esrnings for the five years to end of 1802 were
1-84, 208 and 143 per cent. per annum for the
three lines respectively,

Between 1882 and 1890 the Bengal and North
Western, Delhi-Umballa-Kalka, and Tarkessur rail-
ways wore construcied and these may be classed for
all practical purposes as the only lines of importance
constructed in India to date entirely by private enter,
prise.— None of these lines recsived any financial
gsgistance from the Indian government; the first is o
métre gauge line of 756 miles including the Tirhoot
section and the last two are 6ft. 6in, gauge
lines of 162 and 22 miles respectively. The Bengal
and North Western cost Ra. 63,908, the Delhi-Umbslia-
Kalka, £6,790 and the Tarkessur Rs. 77,988 por mile.

It 18 with those lines in considering the futine
prospests of railway construction by private enter-
prise and without financial assistance from the Indiant
government that comparigsons must be prineipally

made.
The Beéngal and North Wesern, notwithstanding
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the great disndvantage it has had to contend againgh
in the depreciation of the gold valus of the rupeg,
has been able to pay to its shareholders intevest ati the
rate of 4.85 per cent. per annum, for the year to ond
of 1898, and similar dividends for provious years, ifs
stock stands at a considerable premivm on the London
Stock Exchange. Its working oxpenses are shown in
table V. ag 41.12 per cent. of its gross receipts. Iis
gross receipts average Re. 120 per milo per week (geo
Table VI). This line is more fully referred to in
Chapter TIT. It has opened oul fertile distriets on tho
loft bank of the Ganges, and given an outlet for the
produce of those parts. The towns are not of such
importance as those traversed by the earvlier trunk
Iines. It has, nevertheless, succeedsd in gelting a
very fair gross fraffic for méfre gauge line, Ity por-
cgntage of working expenses are much lower than
thowsa of the Indian Midland, Bombay and Nagpors,
or Southern Mahratts Railways, and the price of ifs
stock on the Liondon Stock Exchange is very simikw
to these lines, although it hag no guarantee from tho
Government of India. This line and its prospocts
ave, therefors, so far very encouraging, and can be
utiliged as some guide as to the possibiliticy of futuro
lines conglructed n the same manner,

The Delhi-Umballa-Kalka Railway also offers on.
couraging rvegults of the samo nature, and if the rato
of exchangs had remained the same as when the
capibal was subgeribed, the average relwma would have

been shortly after opening for traflic nearly 4 por cont
3
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per annum. Thig line 18 worked by the Secretary of
State for India, through the East Indian Railway,
under an arvangement by which the shareholders
receive 52 per cent. of the gross receipts, Iis gross
receiptd amount to Ry, 140 per mile per week,

The Tarkessur line, was constructed by ecapital
rajgsed in India although a short line, 1b pays ifs
shareholders 74 per cent, per annum on its capital
cost,

These thres lines may be taken as regards gross
traffic and working expenses, ag fair samples of what
other lines, if undertaken in many pavts of Indis,
would be at least likely to acccomplish,

Regarding results as a whole, they may be sfated
ay follows, of the 18,042 miles constructed in India,
about 9,669 miles have heen constructed by private
companies, made up as follows: 4,196 mileg con-
strneted hetween 1882 and 1860, giving nef earnings
on the average for the five years to end of 18942 of
7.14 per cent. per annum ; 1,562 miles bought up by
govermment, and nesd not ba further considered ;
2,968 miles termed State lines worked by companies
construcled between 1886 and 1891, and which have
raceived a guaraniee of 84 o 4 per cent. per annum
from the Becretary of State, and cause & loss to the
Indian taxpayers of 48 lacs per annum ; and 940 miles
constructed hetwesn 1882 and 1890, without any
financial assistance from the Secretary of State, and
which refurn to the shareholders on the average 4.16
per oert. per annum per mile of railway.
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The purely commorcial lines consfructed by Joint
Stock companies, excluding the 2,968 miles which are
causing such g serious loss to the revenues of Indias,
and which wonld not have been construocted if the
guarantee had been withheld by the Secretary of Stalo,
amount, at present, to 5,186 miles, the average not
earnings of which coms to 6.76 per cent. por annunm
per mile of rallway.

In the United States of America with an area
of over 84 million square miles, or,rather more than
double that of India and Burmal, and a population
of only 60 millions as compared to 286 millions in
our Eagtern possessions, there i at present 176,500
miles of ratlways, or nearly 10 fimes the Indian mile-
age. There 19, therefore room in India for many more
railways, and with 5,186 miles al present yiclding nef
egrnings on the average of 6.76 per cent. per annum,
1t seems difficult to acscount for the laxity shewn by
the British public in undertaking the construction of
new lines of railways in British India, ospecially
at & time when roney ig g0 cheap and over abundant,
and the day o day rate on the London Slock Exchange
ruleg at F per cent per annum.




CHAPTER 1L

PROBABLE FINANCIAL RESULTSE O NEwW LINES O RATIWAYS
CONSTRUCTED IN INDIA.

The best methods of construction and maintenance
of rallways in India is of such great imporiance, in
view of the number of lnes that still remain o
be constructed, and the certrinty that such lines will
have to depend in the future for successful results in
the economical manner in whicll they are constructed
and maintained, that an account of these methods,
based on experience gnined in constructing the older
lines, will be of interest.

India, at present including Burmah, with an aven
of 1,684,000 square mileg, and a population of 286
millions, has 18,042 miles of railways as compmecl
with 10,028 miles in the United Kingdom of Gureat
Britain and Iveland, with an area of 121,115 square
miles, and & population of 87,740,284, In Indis this
gives one milé of railway to 87 squarc miles and
15,851 people as sompared with 686 square miles and
1,988 peoplein the United Kingdom, There ig, there-
fore, sfill an immenss opening for the employment of
Lnglish capital in the construction of railways in
India,

Until a vecent date, as explained in the last chapter,
the Becretory of Stale for India, with a view to
encourdge the construction of rallways, gave &
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guarantee of a cerfain interest por annum on the
capital outlay, payable out of the revenues of India.
Under thoese cirenmstances the necessary capital was
raised without difficulty, as those that found the
capital knew the interest promised would he forxth.
coming, whatever might be the actunl profits from
working the railway.

This practice has now been discontinued, and in
the following pages it has been explained how railway
construetion can be cnrried on in Indin, and be
financially successful, without such assistance from
the government, provided the routes are cavefully
selected, and the work economically carried oub.

So long as the government of India took no action
to protect the currency it was unlikely that much
capital would be invested in India in railway or
ofher enterprises. Now that the Indian, minfs are
closed against the free coinage of silver, and a now
law passed by the Viceroy of India in Couneil in
June, 1898, which, it is hoped, will oveniually kelp
the Rupes at about 16%* penco in value, it seems
reasonable to suppose that the next fow years will seo
g mueh greater enterprige in the conslruction of rail-
WAYE,

Table V. gives fthe capilal cosl of some of
the lines of railway oconstructed iIn Indin por

-

* The last few months, since writing the above, the Rupce has at
fimes Deen under 13 pence, It does not, howover, seem likely to
remain at this very low figure for leng. The presont time ig, thore-
fove, particulaily favorrable for undertaking the constructisn of now
railways in Indra.
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mile, It will be seen from this how very difforent has
been thelr cost, and when il 18 remombered {that on
the fivst cost of a railway depends in o greal measure
its success as a financial undertaking, too much siress
cannol be put upon the importance of economical
consgtruciion,

Although some of the earlier lines constructed in
India earn as much as Rs. 500 to Rs. 600 per mile
por week, this cannot be taken as a guide as to the
probable earnings of future lines construected. It
must be remembered that the oarlier lines passed
through the most important towns, and wore generally
the trunk lines, and have now been in continual
work, developing traffic for about thirty years. The
new lines for the most parl will have to pass through
leps Important cibies, and amongst & very pooxr popii-
lation.  Table VI. gives the gross oarnings of
gome of the exisfing railways in India constructed by
private companies; it will be seen from this that the
efrnings per mile per week on the newly constiucted
railways average Rs, 157, whereas those of the older
lineg are as high on the averagoe as Re, 494 per mile
per week,

Indian railway investmonts yield at the present
market price 8'52 per eent. per annum on the average
a8 shown in tabls VI., but due allowanco hag to be
made by investors for the probabilities of several of
the lines being bought up by the government afier a
certain time, ab the par value of the stock, or con-
verted tnto an Annuity giving a less amount of income
as ig the case with the ast Indian.
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It geems reasonable to suppose that with interest of
81 per cent. per annum aggured, and larger dividends
probable as the traffic developes, that there would be
no dificulty in any well supported joint stock company
raising 1he necessary capital on these terms.

Table VI. shows the average gross veceipts on the
newer lines constructed in India fo date as Rs. 167
per mile per week. It will be safer however to
asgume them on the firet opening of & new ling
at not above Re. 120-—and judging by past results—
there is every reagon to suppose that many bundreds
of miles of railway could be laid out and congtructed
in India where the gross receipts wounld be at least
equal fo this,

Table V. gives the percentage of working exponses
on some of the railways construsted in India by
private companies, and in Chapter X. Ssction I.
reasons are given for assuming them at 50 per cent.
of the gross receipts,

With net emrnings of Rs. 60 per cent. per mile fer
week or Ra. 8,120 per annum, the eapital cost of any
newly projected railway should not exceed Re. 89,14%
per mile in order to carn a minimum dividend to its
shareholders of 84 per cent. per annum.

With a view of pointing out the details of all
necessary expenditure in constructing an ordinary
railway in India, the estimate shewn in Table VII
hay been prepared. One item of expenditure must
necessarily be omiftted, that is, the cost of the bridges
and culverts, as this must vary, and cannot b8 decided




24

until the necessary surveys have been made., This
estimate supposes & railway projected of 800 miles
of single line and 6&ff. 6in. gauge. The bank for-
mation ig not usually an important item of expendi-
ture on railways in Indie, as the rate for this ia low,
the carth is generally dug from side tanks fo
form the bank, aud that from cubtings thrown to
“gpoil.””  An average length of bank or depth of
cutting of 8ft, har been agsumed the top width of
bank ox cutting, being 18ft. and slopes 2 to 1.,

The permanent way material estimated for is des-
cribed in “chapter IX. on congtruction,” and an
allowance has been made for conveying if from yport
of arrival in India, & distance of 750 miles by
railway.

A first class or ehanging station is supposed at the
termini, ang at two intermediate points, or altogethey
four changing stations. Other stations are estimated
for at intervals of 8% milas apart. |

“There are therefore 87 stations on the 800 miley of
yailway, 15 of them have been estimated as
second clase stations, with sidings for passing
trains and asccommodabion for passengers, and at
gix of the 15, the necessary arrangements for watering
engines havo been allowed, a8 woll as goods wharfs
and sheds, The remaining 18 stations are flag
shations, as described in *f chapler 1X.” The allow-
ance for rolling stoek i8 only sufficient to meeb the
probable traffic during the first few years after open-
ing for Public lraffie, (See Chapter X.)
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The estimate assumes an expenditure for interest
on the capital raised, for the two years during con-
struction and completion of tho railway. The Secro-
tary of State for India has agreed to allow this,
which will very much facilitate the raising of the
necessary capital.

The total cost works out Rs. 20,048,782 foxr the
300 miles of railway, and leaves a balance in hand
of Rs. 5,798,818 for bridges and culverts, or Rs. 19,829
per mile. Tor railways passing generally over easy
grounid, and where the waterway necegsary on many
miles of the line will be met by the consiruction of
a few small eulverts, as is often tho case on existing
lines, the sum available for larger hridges that would
be sure to bo mnecessary al some part of tho line,
would be sufficient, Where this is not tho easae, tho

. survey may, however, show some ofther manner in
which a saving on the estimate could he effested.
If the proposed railway is of suech a promising
charactor as to permit the raising of the neceswary
capital without payment of interest during ocon-
gbruction, the amount available for bridges would
be increased to Rs, 7,670,800, or Rs. 26,5669 por
mile.

In gome cases reliable information might show
that the gross receipts would oxceed Rs., 120 per
mile per woel, and this would compensaie in some
mensure for any excess exponditure, or perhaps owing
to fhe vieinity of conl mines or olther reason, the
working expenses would be losg than 60*per ceni.
of fhe gross receipts.
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This estimate is based on what would be really
necessary expenditure on any ordinary broad gauge
railway in the plaing of India. Tt will be observed
that there are no allowaneces for the purchase of land,
and other charges connected with the obbaining of
the land, as usnal in Hngland, for rensons stated in
chapter VII,

The thickly populated partg ave natuvally the aost
fertile, and these parts are generally algo the most
oven ground, and whers few engineering difficulties
are lilkely to be met with, and it is in such parts
that railway construction will be generally undex-

faken in the future, ag mosi likely fo yield good
raturns to0 investors. The rvivers must be treated as

desoribed in Chapler V. and if deep foundations are
necessary, the brick cylinders sunk as described in
that chapber, and without the purchasge of oxpensive
plant, All work should be done by pefty contract,
and no daily labourers allowed excepb where the men
canhe watched by a responsible European Ingpector.
—(for rates ses tables II. IV),

All givders and other steel and iron work should be
proocured in Indin if possible, and manufactured under
tha cloge supervision of a vesponsible afficor of the com-
pany. Theyshould be sonstrucsted to cavefully prepared
specifications, and tested when possible, before delivery
. 18 taken. It much simplifies and cheapens the con-
siruotlon of girders Lo have as few diiferent patberns
a8 posgible, and in building the necessary culverts
and bridges, thig point shounld be borne in mind.




CHAPTER TII.

THE GAUGE OF A RAILWAY AND ITE SELRCTION.

It is a great pity that the gauge adopted for
Indian railways in the fivst instance was not 416, 84in.
or the same ag in England, there ean bo no doubt
that if this gauge is sufficient for English trallie,
any wider gauge is unnecessary for India.

If this gauge had been followed in India, there would
have been less inducement to depart from it and
construet some railways on the métre gauge. Af
present the older lines have the bff. 6in. gauge,
and the newer in some cases the mbiro gauge.

Experience is, however, showing that whero the
traffic ig largely developing, the métre gauge lines are
unable to deal with it, and tho question of convorling
such lines to broad guage is being constanily discussad,
and will, indoubtedly in some cases, havo to bo catried
out, For hill railways, or lines going over vough
country, where the traffic is sure to ho lighl, and pur-
ticularly where such lines will he only faoders fo
existing broad gauge lines, it may in somo casos bo
sufficient to construct such lines of the maélre, or even
narrowor gauge. There may also bo other spocial
rengong, such ag existed in the onge of the Bengnl and
North Western, for making the lines métre gauge. In
this cage entirely new country wag heing oponod oul
on the left bank of the Ganges; thero woré no broad
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gauge railways on that side of the river with which it
would have through connection. The Kast Indian
railway, over which the bulk of its traffic would have
to go for Caleutia or export, was separated from it by
& yiver more than a mile broad in the rainy seagomn.
The only way of connecting the two lines would have
been Ly constructing very expensive bridges over the
(fanges. There could, therefore, in this case have
been nothing gained by constructing the Bengal and
North Western on the 54ft. guage. In fact, ingtead of
the line being the financial success it 18 at the present
time, and only a few years after opening for traffic,
there is every reason to suppose that if if had been
constructed on the broad gauge, the line could have
never yielded to the shareholders such a satisfactory
return on their investment. In this case there are no
bridges over {he Ganges for conneeting with the Hagt
Indian railway, but af Deegha and Mokameh Ghéits,
two points on the Ganges, ferry steamers are uged for
conveying the passengers across the river, and the

Bengol and North Western goods waggons are con-
veyed asecross on flats, and run up to the tramship

platforms of the East Indian railway, where the con-
tents arve taken out and fransferred to the Iast Indian
railway rolling stock. 'Thereis, therefore, in this case,
the advantage of having comparatively portable roll-
ing stock, for carrying aeross the river, and lighf
permanent way matervial for quick taking up and re-
laying near the Gthét stations. This lash i8 necessary
owing to the position of the deep channels varying
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each rainy seagon, and consequently the landing places
from the stesmers and flats have to be varied accord-
ing to circumstances. Where, however, tho lines
propased to be constructed pase over eagy ground, and
through populous districts, and the traffic carried will
pags over broad gauge lines, with which they will bo
connected, and where no special reason exisls, such a8
exigted in the cage of the Bengal and North Western,
it will .bo generally found best to adhere fo the
63f6. gauge. Hach case must, however, be well con-
gidered and judged on its own merits. Hzperience
seems fo show, that although there is gome saving in
the first cost of construction of a méire gauge line ag
comparad to broad gauge, the working expenses of the
métre gauge lines are generally higher than thosge of
& broad gauge line of similar grades and gross fraffie.




CHAPTER IV,

THE BURVEY AND LOCATION OF NEW LINES,

In the earlier days of railway construetion in India,
it was cusiomary to wend out the whole engineering
staff required for the eonstrustion of a railway, before
the centre line had been set oul, or any plans pre-
pared, or even the general direction of the line
determined. This led to a most wasgteful expenditure
of mongy, as ugually & much larger siaff than could
be usefully smployed was available, and when {he
survey was complefe and the plans submitted, theve
was nothing further for the staff o do unfil sanction
for consiruction of the line wasg received, Xor months
the staff drew large salaries with nothing to do,
awaiting the decision of the Government of India,
and the handing over of the land, In all cases a most
caraful survey and estimate of cost is necessary, and
if the plans snd egtimates are not available at a
moderate cost from the India office, or the authori-
fies in India, n small siaff of engineers acquainted
with the country must be sent out to obtain the
requisite information. This staff should be sent out
in September, if not available in India, one engineer
being selected for aboub each 60 miles of ordinary
roilway, to be staked out and estimaied for. The
whola of the oub-door work would then he completed
by the end of the cold weather, and fhe small staff
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engaged could then either prepare the plans and esti-
m ates in India, or return to Hngland to do so.

For @ line of 800 miles in length, tho cost of the
out-door work for o complebe survey, including staking
out centre-line in a permanent manner, and pegging
out the side-widths, would be as given in Tablo VILI
To this would have to be added the cost of passagos to
India and back, if the staff were engaged in England;
but in most cases the superiniending engineer would
have no diffieulty in obtaining the requisite number
of men in India, and they would. probably he more
efficient for survey work in India than men gent out

from England.

The office work in India would occcupy about four
-monfhs. Preparing the necessary plans and estimates,
would add approximately Rg, 25,286 to the cost of the
out-door work, see Table IX.

" This would make the total cost Re. 00,248, ox

about Bs. 800 per mile of railway set out, with plans

and estimates prepared in a complete form. If {he

whole of the engineers were sent from Iingland, the

saving in the galavies to be paid at tlte linglish sealo,

whilst preparing plan and estimates in Bngland,

would about pay the passage out and homo of the five

engineers, a8 there would in this eass be no necessity
for the engineers to remain in India to prepare the
plans.

The estimates in Tables VIIL and IX. might be
much reduced, if only a frial survey were necessary,
buf 1t is assumed in the foregoing, that the actual con-.
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gtruetion of the railway had been determined, and
the permanent setting out of the line with estimates
in detail were required.

The engineers, whilst engaged in setting out the
line, musgt he careful to obtain all information that
may be required fo prepare complete plans and
estimates, they musl take note what depth of
foundation will be necessary for bridges, and in most
cages trigl pits dug at the gites will give them the
necessary information. For important rivers small
trinl brick ecylinder wells may be necessary, and
these should be sunk by native petty contractors;
boring-tackle will only be requirved in very exceptional
Cases,

The engineers should also examine all stone
quarries in the vieinity of the projected railways, so
as to bs able to form an idea what gtone will be suit-
able for madonry work or ballast, They should also
agcertain the most convenient sites for brickfislds, and
by experiment decide upon the best lime that might
be manufactured from limestone in the vieinity.

To obtain correct information regerding the
waterway nocessary for each bridge the railway will
have to cross, is a matbter of fhe highest imporiance,
On gome of the older lines in Indie much money has
hean wasted in reconstructing new bridges whare the
firgt have bean carvied away owing to the walerway
not haying been sufficient, or the foundations suffici-
ently deep. Carefully prepared maps have now been
issued by the Government of India, at scales of one

F
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inch and four inches to a mile, which will be of great
assistance to the engineers i oaleulating the aros
drained. Levels should, however, algo be taken up
and down strecam at each important erossing, so thatb
the fall per mile can be asecertnined, and {he veloeity
and discharge caleulated. The highest known flood
levels must also be recorded in all cases, and this
should be ascertained from the villagers, and checkod
by actual observations in the rainy season,

I is very important that in loeating the line, the
eagiest grades possible should be obiained. It
must be remembered that the usual charges for hoth
passengers and goods are very much lower than in
England, and that to work the traflic esonomically, as
heavy a load as possible should be carvied, and thadt
the heaviest load to be carried by each train swill
depend upon the ruling, or steepest grade, and the
full load of the train will have fo be arranged accord-
ingly, The curves should be get out as flat as
possible, curves of two miles radius will often b
found possible, and nothing less than & quarter mile
radins should he given if il ean Do avoided, Much
atfention should also be given fo taking the lino as
eloge fo villages of importance as -possible, most of
the roads m India, where future lines of railway aro
likely to be construocted, are of the worst description,
and very offen simply cattle fracks. If the goods to
be taken to a station have Lo traverse a long distanco,
it will be offen cheaper to take them {o thoir deslina-
tion by bullock earb or bullocks, in place of making
use of the railway. ¢



CHAPTELR V.

RIVERY IN INDIA, THDIR PEOCULIARITIES, AND THER BEST
AND GHTAPRAT MRETHOD OF QONSTRUCTING DERP FOUN-
DATIONE FOR BRIDGERS.

The rivers in the plains of India have generally
little water in them during the dry season, and thig
much facilitates the construction of bridges, and
malkes, a8 a rule, expensive plant not necegsary. In
the rains on the confrary, as fthey often have no
defined banks, they spread over a large area of
ground, and are alse apt somebtimes to forsake
in part the echanne! of previous years, and fake fo an
anfiraly new, or perhaps an old bed of the river.
In gelecting the crossing for a railway if ig fhareforg
important to gebt both banks well defined, or, if this is
not possible, one bank well defined. When this can-
ot be done, iraining works may be necessary on the
np side of the bridge, so as fo kesp the rxiver from
wandering out of itg courge, and endangering the vail-
way bank after fhe bridge has been consbrueted. In
selecting fhe crosging, the bad of theo piver must be
sxamined, and if possible rock foundations obtained
for the piers, Where thig iy nol possible it may
happen, owing to the sandy nature of the strata, that
to secure & safe foundation, & depth of 100£t. has fo be
excavabed, and in parts of Upper India Oft. to 501,
are very common depths to which it is considered
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advigabls to take the foundations, even in small river,
The nsual plan is to build the plers and abutments on
cireular eylinders of briskwork of sufficient dianmoter,
Tron or wooden curbs (see fig. 1) ave used to support the
brick wells, to which they nre fixed by strong bolis.
The eurh is placed in the bed of the river, accurately
in position, and brickwork is built on the curb for &
gufficient height, and the curb and brick well is then
sunk below the river bed by exeavating inside the well.
When the top of the brickwork has been taken down
to the river bed, or water level, anokther length of
brickwork is built, and the well again sunk in the
same manner., The alternate building and sinking of
the well is continued until the well is sunk to a ifirm
bed, or below all danger of sgcour,

Firc I
SecrioN OF BRICK WELL,.
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Tt will be noticed by referring to fig. 1 thal the
diameter of the outside of the well iz made slightly
lass than the dianmeter of the curb; this 18 done to
facilitate the sinking of the well. The brick well ocaa-
gionally hangs and vefuses to follow the excavation
made for if, owing fo the side pressure of the onxth
againgt the brickwork. By constructing the curb a
little larger than the well, the earth pressure is some-
what lesgened and the sinking of the well made less
difficult, Heavy loads of rails are usually found
necessaly to weight the wells,

The excavation ingide the well is usually earried on
bydredgers or divars and sometimes the country jhamis
used (gsee fig, %). Thig lagt is very effective for smali
depths, The jham is either driven into the scil by »
long pole from the top of the well or native divers go
down and foree it in with the hands. It is then puliled
up by & windlags and the stuff brought up cleared
away. When gsome hard substance i met with it
must be ocut away by a diver, in helmet and

dress.
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Fmptying the well of water partially is also found
gometimes very effective. This is done with leather
bags and manual labor. The pressure of water out-
side the well being greater than inside, owing to tho
waber ingide having besn parily removed, the wator
rushes in under the curb and carries away any im-
pediments that may have prevented the well sinking.
These methods of well sinking fo obtain good founda-
tions at great depths, although they may appear
rather primitive and behind the age, are still the bosl
for India, as good natives who thoroughly understand
this system, can be easily obtained, and the plan is
very economical ag native labour is cheap and expen-
sive plant is usually rendered thereby unnecessary,
Gtreat care is of course necessary that the brick oylin-
ders are kepl quife plumb whilgt sinking, as &ny
¢aparture from the plumb very much inerenges the
difficulty in sinking, but with good Buropean super-
vision and frained native workmen no difficulty on
this head need be anticipated.




CITAPTEIY VI,

THT SCLDOTION OF A TRAIRIID AND CGATABLE STAFER OF
LNGINTLRS,

It is absolutely necessary for any joint stock com-
pany prepared to undertake tho survey or construetion
of railways in India, to gee that its engineering staff
ave only composed of men acgueinted with the
country, and who can be relied on to execuio sound
work cheaply., The principlo of railway construetion
is very different to what it s in Tingland., In England
most of the railway work is carried out by skilled
aonfractors, who are themsolves man of considerabile
experience in railway eongbruction and who often have
their own enginesrs to suporvise the work. If the
engineer requires brieks, limg, iron, wood, or any othej
material, large firma exist who ocan supply quickly
all he requires. Through the system of calling for
tenders for any partioular work to be done, the engi-
neer 18 ab once able {o decide regevding rates to be
paid, and his khowledge of various moen thai submit
the tenders, will tell him at ongo the particular man
who can Dbe best entrusiod to exoccute a particular
work to hig satisfaction. In India ag a rule tho engi-
neer will have no gkilled or trustworthy contractor to
onrty out the work, Ile will himgelf have fo arvange
with native petty contractors for all the work reguired
to be done, He will have to enter in tho minubest
detail of the work with ignorant mon who have offen
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never carried out work of & similar kind previously.
The engineer will liave fo settle what rates are Lo be
paid with often unprineipled nafives, who have no
geruples in agking two or three times tho proper rates
if they sece any prospect of getting them. e will
have to be most careful rogarding all measurements
of work submitted to him for payment, and place littlo
trust in certificates signed by the apparently most
trustworthy native ingpectors, It is almost invariably
found on all large construction works in Incia that
there is more or less false measurementa submifted fio
the engineer by these men, who receive some kind of
encouragement or reward from the native contractors
for doing so. The best natives he mny select for
doing the work will require the most congtant supor-
vision of the engineer, or tho work will be badly
Lxoecuted. Bad lime will be used unlesg it is manu.
faotured under his cloge supervision. Iad bricks will
be put in the work unless the bricks to be nsed are
gelected by him, and any inferior removed off {he
gromnd before the work is staated. Liltlo or no reli-
aace can be plasced on the promisds or statemonts
made by the native coniractor, and cven if the engi-
neer leaves a native in his own employ to see that his
orders are carried oub, it will bo generally found
that still unsatisfactory work is done unloss he is
constantly on the spof to supervise the work in avery
detail,

1% is, therefore, most essential thal each enginesr
eng&gedl on yailway construetion in India should not
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only be a seientific but algo a thoroughly practienl
man, able and willing to go into the minutest details
of construction. He should be aequainted with tHe
language and have done gimilar work before. He
must be a good adminiatrator, ag the engineer will
have a large number of IRuropean, East Indian and
native employés under him, and if through want of
tact disputes and changes are frequent, economical
congtruction will be an impossibility. The enginser
should be thoroughly acquainted with the manufae-
ture of bricks, lime, tiles, etc. All he requires will
probably have to be manufactured under his own
supervision. He should be acquainted with the differ-
ent clasges of Indian timber, so that he can select the
best available for any particnlar work. A great deal
of the small ironwork he will require will have to be
manufasturgd by his nabive workmen under careful,
directions given by himself, What he is able to puz-
chasge will generally be timber in the log, bar or plate
iran, and from these he will have to manufacture what
he requires for wood or iron work.

* The same cake as is required {rom the engineer
on the work, will also be required in his office. It is
usual to fix a schedule of rates which is to be paid for
all work executed. Ife mugt see that these rates are
not departed from without special reason. The native
contractor ig often unable to write even his name ;
the engineer must therefore himself wiinese 2il pay-
ments made to contractors. It 18 only by doing this
that he can be perfecily certain the payments have
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been made, as the statements made by the natives by
whom he ig surrounded are seldom reliable, Laxrge
Buropean contractors are sometimes available fo
carry out work, but their rates are generally much
higher than it would he necessary to pay to a petty
native contraetor, and they should not be employed
except for special rensons, ag although it facilitates
the engineer’s work, it makes economical construc-

fion more difficult.




OHAPTER VIL

GOVRRNMIINT ABSISTANCH AND OBTAIRING THE LAND
NEONSBARY ¥OR CONATRUCTION OF A RAILWAY,

All railways in India as in other countries have to
be approved by fhe government before they ean be
congtructed. Hven permission to make the necessary
surveys must be recorded in the Government of India
Gazette before the surveys are undertaken. It would
much facilitate Tnglish enterprise in Indian railways
if there was some cenfral authority in India, who
could be divectly communicated with as regards rail-
way congtruction. Indin ig a country of such Ilarge
area, and has so many different loeal governments
of different views that some cenfral authority is
required, through whom capitalists in England could
communicate and submib inquiries. This authority
ghould be publicly advertised and made known as the
cgntral authority to deal with the construction of all
lines of railway. This Board of Conftrol should have
full power subjdet to the Viceroy’s approval of making
whal terms they think best with lthose desirous and
able to wndertake rallway construction. The same
authority should also deal with the handing over of
the land for railway construction. Now there is often
much delay in handing over the land and putting the
necessary machinery in motion. The correspondence
hes to pass through so many offices, and if there is
delay in one office much fime ig lost, and it often
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follows that the hest time for eonstruetion has.passad
before the land is handod over, Liltlo can be done
in India by word of mouth regarding this and simiiar
matters; the dotails of what is required has to be
written out and passes through a serios of offiees,
maiy of which are held by natives of Indin. Thoso
men are naturally dilatory, and questions reforred {0
them vegarding the land arve pigoon-holed until it
suits their convenience to go into the mabter and
reply to them., In the meantime the company
prepared to construet the railway will probably have
already raised some part of tho capital necessary.
Interest charges as well as other fixed charges are
being incurred, and consequently such delay in desal-
ing with the land question adds to the cost of
construction.

It is sometimes thought in India apd oven in
England that the Government of India is not par-
tionlarly anxious to enconragoe private enterprise. That
1t has ifg own staff of engineers and others, and that
these men have to be kept employed, and that
therefors, it is more anxious to sce lnes construeted
a8 stalo vailways than as privete undertakings, The
chairman of the Rohilkund snd Kumaon railway
seems to be of this opinion as he tells his shareholdors
in December last, quoting his own words “ Well to
make a railway extension in Indin requires the
sanction of the Government of India, and the Secre-
tary of State. Both of {heso authoritios have on
paper expressed their great desive thabt works should
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be carried oul by private enterprise; but experience
now extending over ten or twelve years shows us that
these are mere words, and that there is no real desire
on the part of the Government of India to carry out
any work. What they desire if they can accomplish
1t 18 to get yowr cagh and expend it themselves on
lineg which they can control.” General Strachey,
the chairman of the Tast Indian railway has also
frequently referred at recent meetings of the *¢ deferred
annuitants * ab the difficulty of obfaining funds from
the government to construet extensions which wers
required to folly develop that undertaking, and which
funds were really available from the layge surplus
earnings of that ratiway, bunt which the government
diverted fto other purposes. The chairman of the
Delhl Umballa Kalka-railway at a meeting of share-
holders in Pecember, 1898, nlso complaina of difficul-»
ties pub in their way by the Government of India,
quoting his own words he says, “In January last
ofethis year we addressed the Secretary of Btale fully
with rvegard fo the failure of the Biates railway
administration i Indin, to give effect to the undexr-
standing that {raffie was to be carvied over this line
at equal miloage rates wilh those charged on the
North Western railway, and we have been in com-
munication with him sincs, We have not had any
final or formal roply to those communieations, and
although I cannot anticipate what answer we will get
from him, T may say that 1 have not logt bops, thab
faith—T do not use the terxm offensively—will be kept
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with ng, that the apirit of our prospectus will bo
carried out, and that, if not justice, at least genorous
treatment will be acecorded o us in this mabier, If
has been very disappointing to us to see fraflie that
ought to have gone legitimately over our line divorted
to the state line, which runs a longer distance, and
passengers to a certain extent coerced into going ovor
that line instead of ours. I can only say that if the
settlement is not satisfactory to us, it will be our duty
to put the whole matter before our legal advisers, and
if necessary we will call you together again to consult
you as to the action we ghould take.” At a recent
meeting of the shareholders of the Assam DBengal
railway, the chairman makes a complaint regarding
the delay in handing over the land for this railway in
thess words, *‘ Another circumstance fo which if
Jvas necessary o allude was the contmuﬁd delay on
the part of the government handing over the land,
According to the latest advice, there was still upwar s
of 95 miles to be made over to the company in thﬂ
gouthern section alone, where it wae of the glmteah
importance fo push on as fasl as possthle. From the
firet the board had done its ulmost to urge upon tho
government the mnecessity of promptilude in thal
respect, and 1t felt fhat more might have been dome
to expedite matters.”

Capitalists in England are nof likely Lo take wup
energelically the construction of ‘railways in India, asg
long as the Government of India act in this mannar,
and the sooner a Board of Control is established for
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initiating railway, and even tramway construction in
India the better it will be for all interested in the
extension of railways in that country. The same
authority should also collect information regarding
the existing trafhie over cart roads bebween towns and
villages, and publish the game with any remarks the
Board of Coutrol may think necessary. The approxi-
mate mileage should be given as well ag the quantity
and description of the principal commodities passing
along roads in either dimrection. The approximate
number of pedestrians using the road might also be
given—so that the daily number likely to use the
railway if conatrucfed might be known., Such infor-
mation should be at the digposal of all interested in
railway construction in India. Hnglish capitalists
and others desirous of taking in hand the construction
of railways in India, would then have gome relinble
information as to the financial prospects of any
particulay project, in which they may be inferestad.
For all raldways consfiucted in India to date, the
land has been given free of cogt to the vailway
company, and in any projected line which meets with
the approvel of the Indian Government, the land will
most probably be handed over to the company in the

BAING TNAnnel.
This itom, which in Ingland forms such & heavy

charge on the first cost of o railway, need not theve.
fore a8 a rule, be congiderad in forming estimates of
cosb for railways in India, and at onee explaing why
the mileage cosl of a railway in India should be very
differend to a similar line in Hngland,




CHAPTER VIIL

THE MANAGEMENT OF THI NATIVLE OF INDIA,
+h

The proper management of the natives which the
engineer ocoupied in the construetion of a railway will
have more or less under his control, forms by no
means an unimportant factor in the sconomical eon-
struction of an Indian railway. This refers particularly
to the most unecivilized parts of India, and whers m
the future railways are most likely to be construshed.
The native of India employed ag a petty contractor
will be found by the engineer of the greafest use and
aspistance to him. Bui it depends a great deal upon
the manner he 18 treated by the enginesr as fo the
axtent to which the employment of this mnabive
facilitates his work, These men are almost invari-
ably ecivil and anxious to please the engineer; they
are however, as a rule, perfecily uneducated and
unserupulons in their methods of earrying oul work
entrugted to them, The statements made by them
are unreliable, and therefore tho less conver-
gation that is held with these men the botter. It
can only cause annoyance for the engineer o expect
a certain work performed in a certain manner, and in
a certamm time, and afterwards to find that none of
the promises made have been carried out in the
faintest degree, in fact at the fime the promises were
made, most probably the native never had the
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slightest intention of performing them. The engineer
should give his directions carefully, and in as few
words as possible to the native confractor in the
native language, and as near as possible in the native
manner of addressing a subordinate. He should
be careful to fix the rate before-hand, or if as will he
probably the ease he has arranged a fixed schedule of
rates for all work, he should simply inform the native
contractor that he will be paid in accordance with
this schedule. Bargaining or discussing the rates fo
be paid should he avoided ag much ag possible. The
native iz always only too anxious to do so if he is
allowed, as amongst themeelves the matter of o fow
pice one way or the other forms sometimes an argu-
ment of considerabls duration. 1§ wounld be however,
impossible for the engineer to get through his duties
if he were, to waste his time in discussing rates for
each small job he wished earried out. The engineer
having let out the work, he must see by consiant
daily supervision that the work is being done as i
ghould be. Bad work should be pulled down in his
presence and without discussion, badly moulded bricks
should Dbe walked over and degfroyed, badly thrown
up earthwork should be levelled or thrown back info
the sido-tanks, If the work ig not progressing ae fast
ag 1t should, it should be measnred up and another
contractor employed to complete it. If the engineer
whilst going his rounds adopts this practice the native
contractors will soon learn, that it is best and cheapest
in the end to do the work ag the enginear requives if,
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and not endeavour to do bad work during the abgence
of the enginecr. Asg a rule petty confractors can ba
obtained in any numbers, and if one does his work
badly another can be found fo complete the work.
They are generally forthcoming to undertalke any job
the engineer may wish executed, and are often only
too anxious to carry out his behests for fear of
another getting the job before him. The engineer if
ho treats hie men fairly, and sees that they are paid
regularly will have no diffienlty in getting what labour
he requires to execute his work cheaply, expeditionsly
and well.




CHAPTER IX,
CONSTRUCTION.

1. Liarthwork, the cheapest way to throw wp the rail-
way bank.—The earthwork, whieh in India is thrown
up by large numbers of men, women, and children,
each carrying a basket full of earth on their hends,
is usually done in a mosl careless manner. ,Thig
work is generally done in the dry season, when the
earth is very hard, and the side tanks free from flood-
water. It is thrown up irregularly in large clods or
lumps without any attempt at breaking them up or
ramming the earth. It consequently follows that
for many years affer a line is opencd for traffic the
banks siill continue to seftle, causing an enormous
waste of ballast, and much adds to the cost of railway
construction.

This system of throwing up railway banks is also
pxtremely dangerous, and many servious railway
accidents have occurred owing to the sudden gettling
of the banks during the rainy season, shortly afber
opening a railway for public traffic, The ongineer
should ingist that all enrth thrown up to form a rail-
way bank is laid in level layers, not exceeding lft. in
thickness, and the lnmps thoroughly broken up before
another layer of sarth is pul on the {op of the first. The
cost of earthwork in India is sometimes ag low as
Rg.1-8 per 1000 cubic feet, and is seldom more than

g4,
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It would be better to pay for ihis liberally, and
agsure the banks heing properly executed. Buf no exira
payment will insure this unless the engineer is con-
gtantly on the alert, and sees that hig orders are being
carried ont,

2. Masonry work and the manyfacture of bricks and
lime.—Good building stone is available in many parts
of India, and where this is the case good bridge-work
can be executed for Rs.80 to Rs.d0 per 100 cubic
feat, and small rubble masonry for stations and
gimilar buildings at Rs.20 per 100 cubic feet.
Where building stone is noft available good brick clay
can always Be found at no grent distance from the
projected railway. TFirvst-clags brickwork ean bo
execnted for Rs.85 to Rs.BO per 100 cuble {feel.
Good bricks can generally be manufactured at Rs.10
per 1000 bricks. The moulding of the bricks is

“wenerally done by hand, costing about Re.1-4 per 1,000
bricks. Wood, coal, or Kundes (cow's dung) is always
to be purechaged for burning the hricks, and the
description of the kiln to be used must be determindd
by the kind of fuel available. Ior economical con-
gtruction 1t is important that a large supply of bricks
are ready immediately they are required.

I$ often happens that much delay in the construetion
of bridges and culvertzs iz inewmrred owing to bricks
not bheing available as soon as they are wanted, If
would be a good plan for & company, immediately the
location and construction of a line is determined, and
before sending out its staff of engineers, or engaging
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them in India, o arrange with some responsible firm
in India for the manufacture of a sufficient number
of bricks, 8o as to insure no delay in the exceution of
the work when the stafi are engagod. It must bo
remembered that the fixed charges whon work is
actually in full swing are very heavy, and it is most
important therefors that these charges, which includes
engineers, inspectors, and a large number of natives
salaries, should be confinued for ag short a time as
possible. The description of morfar to be used must
depend upon the limestone available in the vicinity of
the projected reilway. In most parts good lime can
be manufactored, costing from Rs. 10 {o Bs, 15 pex
100 cubie feet. Where gravel is not available for
mixing with the lime soorkee (pounded brick) must be
used, and this e¢an genorally be made foxr Rs. 10 per
100 cubic feet, The proportion of lime or BDOI‘]{B{?.
to be used must be carefully determined by experiment.
The mortar should nof be used until thoroughly mixed
up in & mortar-mill, driven by bullocks, or for large
works by steam-power. [The enginesr must see that
his native contractors hond the work properly, and
keep it moist until set. In o hotl climafe like India,
and during the hot season, the last is not so easy.
Ifis absolutely necegsary, for the cxecution of gound
work, that there should be 2 good supply of waler
available at all sites where magonry work has to he
exgcuted.

8. Second and third-class ratlway stations, and the
requirements of native passengers.—Much money has
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heen wasted on some lines in India over the con-
gtruetion of railway stations. On many broad guage
lines the platform for passengers have boon made
i, to 8ift. high where 1ft.or 13ft. would have becn
sufficient. Station-housss and other accommodations
have been built much in excess of actual requirements,
and in some cases elaborate stations laid out whexre
subsequent experience hag shown little traffic hag come
to thom.

On all future lines constructed in India the expendi-
ture on stations in the first instance should be kept ot
a minimum. If iz always easy to add to the
accommodation subsequently, if found necessary, At
all small villages a flag-station will be found, in
many ecages sufficient, and the platforms should be

simply of earth to level the rail, with a liftle ashes
apread over them. A small hut of one oredwo rooms

will be gufficient for a porter to live in to exhibit » fiag
or light on the approach of a train, a station of this
deseription would cost Ra. 500, and in many cases be
sufiicient for the traffic for many years after the open-
ing of the Iime. No piding accommodation should be
given mniil the absolute necegsity for this has been
proved,

Where larger stations are necessary they should be
built in the most inexpensive, but solid manner. It
must be rememberad that neaily all the passengers
that fravel are natives, whose home i8 a mud hud,
with a rough lerky thatched voof and a mud floor;
and that the rate they will be requived to pay for
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travelling on the rallway will be only two to two and
a-half pies per mile or about one-fifth to one-scventh
of & penny.

Ifor such low faves it is impossible to give accommo-
dation such ag exists generally atbstations in Iingland,
where the lowest rate is one penny a mile, or five to
seven times the charge made on Indian railways.
Nor do the natives who will use the railway require
guch accommodation, The sites for ratlway stations
might in many cases, as already stated, be fixed
where there is & nice large ftree that will give shelter
from fhe rays of the scorching sun, and a good well to
supply drinking water to fhe tired and thirsty
passenger waiting for his train. This is what the
natives of India appreciate muech more than a raised
" platform and other facilities which it has been
customary to give to thom. g

The length of the platforms will depend upon the
grades. If the grades are easy, and long trains
fossible, a platfovm 800fl. long will be necessary, for
second-clags stations onoe passenger platform will
suffice. A permanent building of two rooms and a
verandah will give all the acecommodation necossary for
the station staff, One or {wo godowns (store-rooms)
will however be necessary atfachod to the main
building for oil and other stores, Good roofs should
be constructed, the frusses or beams of old rails or T
iron. Blates or files form the Dhest covering, as any
other kind of roof gives great trouble by leakages in
the rainy season. The walls should be built of rubble
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magonry or first-class bricks get in mortar, and sitos
selected as far as possible where there ia little or no
railway bank, so that the cost of the building, in
material, can be kept at a minimum. The platform,
should be well econsolidated, and not covered with any
kind of metal until this is the case. A good drinking
well must be provided at all stations. A waiting shaed
attached to the station building is much appreciated
by the native passengers, and this should be
construcled of old rail supports and galvanized
corrngated ivon sheeting, No. 18 gauge for the reof and
sides. This last should be open except for
4ft, or 5ft. above the floor, and a brick on edge floor
should be given. Datrines, if given, should bo made
of ron supports and galvanized iron corrugated iron
sheeting for roof and sides, they are, however, seldom

~used, and at most stations will not. be found
necessary,

4. The road high speed not necessary.—~The prinei-
pal expenditure on a railway in India is in connectiqn
with the road. The description of permanent way
material and ballast to be used is thorefore a matter
requiving the greatest eonsideration. Owing to tho
heavy floods at one time of the year, and the extrome
heat and dryness at another, and also owing to the
great difference in temperature which varies during
the year from 82° to 150°, the satisfactory up keep of
the road is by no means an easy matter. On the
other hand, the low speed at which it is usnally
negesgary to run the traing, makes lighter material
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and fagtenings necesanry than would be required on
lines travelling with speed, customary on some rail-
ways in Buglend, No fraing, oxeept for apeaial
purposos, require to run moro than 20 miles an hou.
The native passengers, as long as they gel to thew
destination &t this rado of speed, are perfectly satiafied,
time is of little object to them. The timing of brains
is as woll adverfised in India ws in Hngland; séill i
ig quite o cominon thing lo goe the nabive passengers
prriving hours, and even sometimes n day or night
hafora a train is timed o0 leave. For a 5ft., Gin. gauge
railway, steol rails, 70 to 75 1bs. per yard, will be
heavy encugh for the light traflic to be expected for
many years on the most promising now lines. The
rails should be double headed, so as to allow of being
turned end for end, and on thair heds a8 the different
faces wear gui. Cast iron Denham Olphert plates of,
the heavier patterns where the yails ave suspended on
the jaws, and consequently receive no damage on
trlgeir faces from bedding on casi-ivon chairs, make
excellent gleepeors, The fish-plates should bs long
and deep, and kept in place by four bolts; the top
edge of the fish-plate should be such as to i well in-
to the shoulder of the rail, and givoe support. Good
hard stone ballast should be usod, if possible; broken
to pase through a 24in, ring. No attempi shonld be
made bo lay the road, uniil at least one rainy season
has pasged, and the banks have become fairly consoli-
dated, The ballasting of the road should be done
pariially as the linking-in of rails proceeds; to run
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the traing over the road without any ballast, especially
on new banks, ig most desiructive to the material,
anid should not be done if it can be possibly avoided.
Much care should be used in linking-in the rails, the
joints kept square with casch other; the sleepers
properly distanced, and the gpaces for expansion and
confraction of the rails cavefully left. Not more
ballast than sufficient to pack the sleepers should be
put on to the banks in the first instance, and until the
banks have fairly consolidated. The bottom of
the Denham Olphert sleopers should have at leasgt
4in, of ballast under them, the remsining ballast
required to completely ballast the road, shotuld be kept
in ghacks on the bank cesges unfil required for use.
The permanent way should be laid on the telescopic
prineiple. A rough cart-roadis generally made along
fhe space between foe of bank slopes, and the side-
tanks, along which bullock-carts ecan go to deliver
madterial required for construction. In some cages if
may be possible fo lead the permanent way material
out by hullock-cart from the point whers tlie material
is stored ; if this is not possible, it must be led out by
material train, and linking-in procecded with as the
material is delivered. Ballast should be ag much as
possgible arranged for immediately consbtruction com-
mences, and led oub by bullock-cart or donkey along
the cart road and stacked, to be ready for use when
required. This way of delivering ballast being cheaper
than leading it long digtances by {rains as soon as the
rails are laid. Wood sleepers should not be used



58

except for specinl purposes. Although their fivst cost is
less than ivon, the life of the best (g4l) iz not offen
abovo 10 years; whereas the iron plates laid in good
ballagt should last, at least, four times as long It
ig hoped thet before long C.I. plate sleapers will be
obtamable in India in sufficient quantities withous
having to import them from England. They are now
manufactured in large quantities in the Kagt Tndian
locomotive shops at Jumalpore, for the use of {hat
reilway, and they are also made at the Burrakar
ironworks.

6. The cheapest fencing in the end.—The cheapest
fencing for Indian raillways 18 stone or 1ron posts, with
galvanized iron or steel wire. Stone posts, whers
procurabls, are generally the chsapest, and should be
used. Whers not available, wrought iron or steel
posts with-cast iron bases, are the best. The fencings
should be fixed on the boundary of the land taken up
go a8 to define for all time the land belonging to the
pndertaking. A mud bound fencing often used on
railways in India, should not be consiructed, as every
rainy s6ason it requires extensive repairs, and is in
other ways unsatisfactory, It will be found in the
end best to construet a wire fence, costing about
Re, 1000 per mile, againgt Bs. 800, the cost of & mile
of mud fence.

8. Plant. Greal expense in plant not to be ineurred.
—Ag g rule, the purchaszse of expensive plant shounld
be avoided, Except in a cass of very heavy and special
work, costly plant in India is unnecessary. Hxcellent
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men can be had at four or five annas a day, capable
with ordinary ropes and blocks, to drag and lift the
heaviest piecos of metal likely to be required into
position. The mortar required, except for very large
works, should be ground on site by bullocks. Soorkee
if used, should be pounded by native labour.

7. Workshops—small shops only necessary at the
commencement.—A large oxpenditure on workshops
should not be incurred by any newly constructed
railway. BSome machinery and tools will of course be
necessary for the vepairs of rolling stock ; but with
the few locomotives that will probably bs required fto
work the light traffic of the fivgt few years, grenl care
should be taken to keep this expenditure ab » mini-
mum. All repairs that can be done well without
machinery should be done by native labonr; excellent
vkilled labour can usually be had at very cheap rates,
good rivetters and fitters at Rs. 15 to Rs, 20 & month,
carpenfera at Ra.15, blacksmiths al Rs,12; many of
these men with careful Tluropean supervision can turn,
out excellent work with the cheapest of fools.

8. Changing stations—ihewr selection and postiinm,——
Much conmideration should be given as to the best
position for the changing stations. In fixing these,
the distances apart should, unless special reasons
exigf, be about equal ; it is, however, also equally im.-
portant to fix them ab healthy sites, as many of the
staff, both Iiuropean and native, will require fio live
thers, and considerable expenditure will have to be
incurred to provide the necessary stafl quarters, which
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would have to be abandoned, and consequently bacome
useless if it were subsequently found for some reason
that the position was not suitable for a changing
station. There should be a good supply of water
available both for the engines and drinking purposes.
The sanitary arrangements should be of the hest, and
the facilities for draining of all neighbouring low
ground, and tanks should be considered. Malaria is
a very prevalent illness in most parts of India, espe-
cially amongst the natives, and it often arises from
the houses occupied by the staff being badly situated,
or the floors not being sufficiently raised. The engine
shed should be buill to accommodate the usual
nnmber of engines likely to be at a changing station
ab one fime. They should be built of stone or brick,
with good roofs, and plenty of ventilation; the
flooring should be of the hardest material availablo »
the ashpites made with stone beds fo fake the chairg
and rails, There must be a plentiful supply of water
laid on in connection with the overhead fank. Over-
head tanks of o larger capacity than those al fhe
inlermediate v.:thteriug slations will be necessary, and
o, gmall stoam-pump and boiler will generally be hest
for filling them.

0. Girders for bridges—~ILxcept for very small cul-
verts, it will be Dest not to construct avches. The
native workien are not particularly apt at this class
of work, and the engincer cannot be always present to
watch the progress of the work. Ior spans 10t to
60ft., plate girders, with the road on the top, will be



61

found generally the cheapest and besl for Indin; no
crosy girders should be used, but the pairs of girders
firmly braced together, and placed for a broad gauge
line (5341.) about 8ft. apart centre to centre.

The road should be supported on transverse sleepers
of teak 9in. thick and placed 23fG. aparl eenlre to
centre, the slespers fastened to the top flange of plate
girder by bolts—no packing pieces should be used, but
the eamber of the girders and any other irregularify
taken out by eutting what is necessary from the
underpart of the sleeper whers they rest on the flange
of girders. Ifor small openings the girders should
whaere possible, be constructed with flooring plates, so
that the ordinary road and ballast ean be eonfinued
over the bridge. All girdérs up to 20f6, span should
he designed, for a 54ft. gaunge line, to tale & moving
Lﬂﬂ.d of two and a-half tons per lineal foot of bridge,
for 80 and 60ft. spans two tons and for larger spans
one and a-half tons will generally be sufficient for
a single line, The givders of small dimensions can
now generally be obteined from firmg in India, bui™
gpecially designed girders for large biidges must he
orderad from HEngland in time to be in India soon
after the stall commences the work of construction.*

10. Sidings—the cheapest method of consiructing
them.—Sidings should not be put in at stations,
unless it is quite eertain they will be required fo
the traffie; they should be constructed in the most

_ * For caleulations regarding givder see *“ Pocket-boolk of ealeulations
in stresses,” by the same anthor,
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esonomical manner; only the damaged or crooked
rails being used, a less number of sleepors per pair of
railg, than used on the running road, will suffice, and
any sleepers slightly damaged, should Le kapt hack
for this work. Only ashes should be used for ballast,
and if not available, the sleepers ean he packed tem-
porarily in earth.

11. Goods sheds and wharfs—not to be constructed until
they have been proved necessary.—Goods sheds and
wharfs should not be built until the necessity for them
hag besn proved. Only at large and important stations
gshould f{hey iIn the first instance be constructed.
Where goods-sheds are found necessary, it will be
cheapest to construct them of old rails, which are
usuelly available in Indis from existing lines, and
galvanised corrugated iron sheeting. The platforms
should be gs short as possible, and placed as near the
gtation building as civeumstances will allow.

12, Water supply, an wmporiant factor in the eco-
nomical maintenance of @ rathway.—The supply of good
“water for the locomotives is of the greatest import-
ance to assist “‘economical working., As a rule, well
watber containg various impurities which act injuriously
on the boilers, River or tank water should be used
where possible, and the sfations for the supply of
waber to engines fixed whore such supply can be ob-
tainod in tho most economieal manner. Good ground
tanks where river water 18 not available, can generally
be constructed at small cost, but careful ealculation
should first be made to prove that during the rainy
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seagon these tanks will fill so as to keep np the
necessary supply during the dry sesson. l.evels
should be laken to prove that the catchmenlt aren
with the smallest possible rainfall, will be sufficien}
to fill the ground tanks, if constructed. Overhend
tanks should be constructed of east or wronght iron,
of the eapacity required and supported on old rails
or magonry. If the bottom of tank ig placed 181
above rail, this will be sufficient for all usual pu-
poses. Two watber colunnsg are nescessary at cach
watering station, one each end of the platform, so
that pagsengers can alight whilst engines are taking
water, The water columns should be placed so that
engines stand fairly over the ashpit whilsf taking
water,

18, Stayf quarters for the Huropean and native stayff,
~—DBefore the consfrnclion of a railway, and whilst
survey operations were in progress, it has besn eus.
tomary to build cheap bungalows for the Huropean
staff to live in during construction. This expensg
ghould be avoided unless the quarters built will be of
some use after the congtruction of the railway is com-
pleted, and can be utilised for the accommodalion of
the permanent staff requived for the maintenance and
working of the line. Where this is nof the case, the
staff occupled in construction should be placed under
canvas., All consfruction work should be commenced
in Ogfober, so that by the succesding rains which
break in June all earthwork, minor culverts and
bridges, station buildings and staff quorbers required
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for the permanent staff are nearly completed. This
heing the case the staff oeccupied in construction can
occupy some of the permanent quarters.

The stafl quarters necessary for the uropean staff
ghould bs built in a substantial manner of rubble
stone if available, otherwise of first-class bricks. Old
rails should be utilised for the roof supports, and
good tiles should be manufactured in time to be ready
for the roofs. Conavete with a covering of Portland
cement make the best floors.

The accommodation for the native employés should
he built in the cheapest possible manner, bearing in
mind, that their own homes generally consist of a
mud hut with & mud floor, and s leaky thatched roof,
At the same time good healthy accommodation must
be supplied for the native staff, much illness amongst
the native gtafl will cause great inconvenience in the,
maintenance and working of an opan line, and per-
haps make a Iarger stafl necessary than would other-

fyiae be the case. Their peculiarilies and prejudices
mugt be considered, and the accommodation built
musgt be made Buitable to native requirements, Tor
the native clerks somewhat betfor accommodation
should be given than for native meninls, and for both
more spacious quarlers should he given for the
married than for the single men. IMig. 8 gives &
plan of a building ruifable for the beffer class of
natives, such as stationmasters and telegraph elerlks,
and fig, 4 a plan of quarters suitable for menials,
gueh as station porters, pointsmen, and others; the
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clerks quarters shewn will be sufficient for thres men
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and then tamilies, and the memaly’ quarters fox
twolve men (single) or six men married, the marmed
men being allowed two rooms, and the single ong
1o00m,

Care should De taken {o pui the floors well above
the level of ground so ag to keep them dry, the walls
may be 2nd olass biicks lInid In mud and lime
Plastered o pointed, windows with plain  wooden
shutters should be given to the clerks’ quarters, and
for the monials ng windows are hecossary, as if given
they are generally blocked up by the occupants,
Good ventilators should be fixed on the roof, and
the enclosurg walls built of such height as to
insure Privacy Tor both quarbers common countyy
doorg strongly made with padlocks aye heeessary,
80od roofs must b given as an inforior roof ig g
constant source of tiouble and OXpense in the rainge
season ; mud floors for the menials quarters will be
best, and for the clerks’ quarters concrote floors with
A layer of Portland cement. Ilaving constructed
well-arranged Juartors for the native siaff, thiey should
be ingpected p‘eriodically by officors of the company,
and the quarters nof occupied kept locked, Unlesg
this ig done, there will ba constant siclness amongst
the staff, ag {hq native has littlo knowledge of what
conduces to hig health, Tho filth ingtead of being
carried to somg distance will be deposited in heaps
Just outside hig enclosure wall, cows and goats will be
brought ingida his quarters aj night, and the dung
and sweepings allowed to aceumulate for days in
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heaps inside his quarters, and then finally converted
into fuel for cooking purposes. It 1s, therefors,
important that some officer with full powers should
be constantly on the alert, to prevent the native
occupants keeping their quarters in an unhealthy
condition,

14, Tuwrntables, weighbridges, traversors, and other
station wmachinery; also signals.—I'or bi1t. gauge
railways, a B0ft. turntable for engines should be
fixed at each changing station, carrviage lurniables
will only be necessary at the fermini of a line unless
some special reason exists, weighbridges for weighing
the contenis of goods wagons will be necessary at
most large stations, fravergors for quickly moving «
vehicle fiom one line to another are sometimes useful
and economical Two or three-throw hand-pumps

«a1'e the best for lifting the water from a well or ground
tank at small stations where engines require to be
supplied, and foreing it into the overhead tank, Water
columng and fhe mnecessary piping must be fixed
according to requirements. The points at all large
slations should be grouped and worked from ssveral
convenient sites where moveable pointsmen’s huts
should be fixed. The grouping of the points which
enables one poinlsman to work many different sets of
points is & very economical arrangement, and should
be introduced on new lines wherever possible, Infii-
cate interlocking arvangements such as exisl on

Engligh lines need not be considered on newly

congtructed lines for many years to come, or nntil
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the fraffic 18 such as to make them necessary. For
gingle lines working a main signal and iwo distant
signals will be all that is neoessary at most stations.
These signals should be constructed entively of iron
oxcept the arms, and cost from Rs. 200 {o Rs. 800
each aceording to the length necessary so as to be
clenrly visible. The three signals should be worked
from one position, cloge to the stationmaster’s office.

16. Level crossings—iheir necessity and cconomical
construction.—QOverhead rond bridees will, as & ruls,
nof be found necessary on railways in India, level
crogsings fake their place, and are generally found
necesaary on the average of ona to a mile of railway.
Strong 8ft. iron gates or chnins, will be generally
found sufficient protection against caris and cattle.
The cost of the gatekeeper’s hut should not he allowed
to exceed Iig, 260, and gates and approaches Ra, 150.~

In some cases where thove is sufficient headway, it
will be best to construct s 8ft. opening in the railway
bank, and thus avoid the necessity for a lovel crosging,
and the expenso of » gatekeeper costing Ra. 60 per
annum, F




CHAPTER X.
MAINTENANGE AND WORKING.

1. The working copenses and how to keep them down.—
The next in importance to economical construction of
a railway, is the economical maintenance and working
of the same, Table V. gives the working expenses per
cent. on the gross rveceipts of some of the Indian
railways worked by private companies, and Table X.
gives the probable working expenses per train mile in
detail for each class of expenditure for a 5ft. 6in. gauge
line with easy grades, such ag is usual in India, and
is likely to be construeted in the early fufure.

The lowest possible traffic has been asgumed in the
above table ag two mixed trains daily each way, or 28
miles per week for each mile of railway. Thelead of
coal has been taken at 760 miles, and the cost of
carriage at four pies per ton per mile; this being the
rate at which Bengal coal can be carried, This works
out Rs, 18.10 per ton of coal. "Table XI, pives
the prices paid by some of the railways at the present
time in Indis per frain mile for conl.

The cost assumed is, therefore, much higher per
frain mile, than paid by railways at the pregent time
in India. I is necessary, however, that this should be
s0, a8 future lines will probably have fo earry their
coal further than existing lines. The other deiails of
expendifure in Table X., are higher than those of the
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boest lines in Indin. Refering again fo Table V. it will
be found that the average working expenses of the 10
lineg of railways, comes to 49°87 of the gross receipts,
and this ig the result, although on seven of the 1ail-
ways enumerated in Table V. the Government of Indin,
guarantee interest of 83 to 6 por cenit. per annum
under all oireumstances on the capital onllay., I is
reasonable to suppose thal railways consiructed
entirely by private enferprise, and depanding enfirely
upon the way thay are worked as {o the financinl vegults
to the shareholders, will be worked more econormienlly,
and show a lower rate of working expenses as com-
pared to gross recoipts.

On the only three important railways construeted
in India to date, upon which the management have to
rely entively on their own recourses as to finaneial
vesults, vim, the Bengal and North-Western, Delhi. ~
Umballa and Kalka, and Tarkessur lines, the
average working expenses equal 45°18 per ceunt. of
the gross receipts. In Table X. the working expenses
apmount to 4784 of the gross receipts. The older
lines, Bast Indian, Great Indian Peninsula, Bombay,
Baroda and C.I., and Madras, are worked on the
average of 44°88 per centf. of their gross raceipts,
From whatever point of view thig important quagtion
18 therefors considered, it seoms safe to assume 50
per cent, of the gross receipts as a figure on which
to bage the cost of working future lines in India with
economical management, and without any special
difficulty in thelr working,
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The item of expenditure enfered in Table X. under
‘““ goneral charges,” includes chief administrators,
auditors, medical, police and ifelegraph establish-
ments, and offices, as well as directors’ fees, and
English office. *‘Miscellaneous " includes rates and
taxes, law charges, compensation, and similar charges.

Where an office and Board in Fingland is necessary,
these charges should not be allowed to excesd one
halfpenny per train mile,

In some cases in India existing railways are worked
by a neighbouring railway at a fixed chavge on the
gross receipts. Where this is possible it iz an
excellent arrangement, ag it enables the sharsholders
of the new line to ealculate exactly what their prob-
able dividends will be, and there is then no risk fo
them of their working expenses being too high, and

their dividends too low. The astual Eonatruction

| expenditure being known, and the gross receipts, a
shareholder ean at once determine what dividend he
will receive. Ha has no risk of flucfuating dividends,
but his dividends will come to him almost as corbnir?®
as his interest on consols. Thero is also this further
advantage, that the newly consbrusted railway will
have no provision to make for rolling stock and work-
shops.

The shareholders ean look upon their property as a
railway with many of the usual risks eliminated, and
there can be no doubt that such an arrangement
much facilitates the raising of the necessary capital,

Where, howsver, a newly constructed railway has
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been completed, and such an arrangement is not
feasible, the company must keep its own staff in Indis
to work and maintain the railway. Iu thig case every
every effort should be made by the stafi to Joep the
working expenses strictly in accordance with the train
mileage., If the slaff generally were paid small
salaries, and the remaindor of their remuneration
made to depend upon the working expenses per train
mile, all concerned in the expenditure would have
every possible inducement fo work in the mosh
geonomical manney.

A certain fixed seale for working expenses per train
niile might be fixed for each department of the
gervice, and any saving on thig geale distributed half-
yearly to the staff concerned in the saving. This
would be working the raalway on true co-operative
pringiples, gnd make all who have any hand in the
expenditure anxious to keep the working cost as low
ad pogsible.

A provident fund for the higher paid Huropean
ind native employés should also be established on
sormowhnt mirmilay lines, payment by the company to
the fund depending in n great moasure on the resulés
of the working. A fixed perceninge of the nel half-
yearly enrnings affer paying say 83§ por cent. per
annum to the shaveholders, should bhe paid into this
fund, and the amouni placed to the credit of each
eraployé, in proportion to the sum standing in their
respective names. Iach employé, on entering the
service, who is likely to be in any way responsible for
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the working expenses of ths line should be compelled
to join the fund, and pay a percentage of hig salary
monthly into this fund, Permission to withdraw
money from the fund would only be aceorded o those
leaving the service, or in case of death the amount ab
the credit of the employé would be paid to Ins heirs,

The fund would therefors in time become a pro-
vigion for old age on relivement, and would also
offectively assist in the economical working of the
railway, a8 the amount paid info the fund half-yearly
by the company would depend upon the net earnings
of the undertaking.

2. The general administration of o rarlway after
opening for publie traffic—The capifal for the con-
struction of a raillway in India will usually be raised
in England. A board of directors to represent the

« sharaholders, with an office 1n Liondon, will therafore
generally be required. The general management of
the railway in India must, however, be in the hands
of an officer resident in that country. .

Too greal care cannot be taken by the board in
England in selecting an officer for this appointment.
The officer appointed will, as a ruls, have to act
entively on s own responsibility. Owing to the
disfance only matters of groat importance, on which
an 1mmedinte decigion is not required, can be referred
to the board in Bngland, All matters of detail, as
well ag important matters that requive immediate
decision must be settled by the officor representing
the company in India.
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The oflicer appointed should have considerable
experience in tho working of Indian railways, he
must be a man of acknowledged ability and of the
highest intogrity, The Doard having deeided upon
the officer to represent them in India, should entrust
to him full powers in all ways. He should not he
hampered by instruetions, which might prevent him
acting in the best way for the interests of the
company he is representing, His principle instruct-
ions from the hoard should he to work the line in such
a manner as toinsure the necessary funds being fortlh-
commg half-yearly to pay to the sharehoiders the
dividends they have been led to expeci, and to do all
he can to quickly develope the traflic.

The chief representative of the company in India
should be allowed to seleet his own heads of depart-
ments, subjeet to the board’s approval, and he should
generally in India have full powers of appointment and
dismigsal, Ie should regulate the powers of his own
establishment in accordance with the frain mileage,
“and compel his hoads of departmenis to do the same.
No new works, tmprovements, or additions, should be
undertaken by fhe enginecring deparbment withouf
hig concurrence, and this permission should be with-
held, exeept in a cagse of emergency, uniil special
funds for this purpose have been allotted,

All stores requived by heads of departwents should
be procured in India 1f posgible. Only a very small
quantily of permanent way material shounld be kept

in stock, as the renewals will be very light for the first
fow years.
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The chief rvepresentative must ses that proper
checks are adopted to insure no tampering with the
proper fares, or the money actually realised. He will
have o watch carefully the gross receipts being
earned, and the weekly expenses, and mee thet they
are such as will allow at the proper time the necegsary
funds being availablo for renutting to England to pay
the interest on the capital. And when such is nof
the cage immediate steps should be taken to endeavour
to reduce the working expenses. Ha should do all he
can to asgist lhe construction of feeder roads to
stations, go that every facility for bringing the traffic
to the station is afforded. He should have his head-
quarters at the prineipal fown through which the
railway passes, and be prepared fo ftake up instantly
any ecomplaints from merchants and others regarding

yvdetention of waggons, or difficulties pub inv thoir way
regarding the forwarding or the receipt of goods.
He musl forward fo the board in England weekly
returns of the traffic, and also approximate returus of
the weekly expenses, and keep tho board ganerfmllyq
informod of all matlers of importanco. Ils should
give the board enrly notice of any oxceplional expendi-
turc fthat may secm probable for rolling stock, ste., g0
thal they can give fhe matbter their consideralion, and
decide the besl way of raising the necessary funds.

The heads of depariments should, if possibls, reside
in the same town as the chief ropreseniative of the
company, go that consultations can take place at any
time Dhetween the chief officials of the company, and
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all possible bo done, through froquent inter-change of

opinions, to advanae the interests of the undertaking.
8. The requirements to meet probable traffic.—The

traffic requiremenis of a fubure b6ft. 6in. gauge
railway in India, will be generally met for the first fow
years by running two mixed trains each way daily.
Any exfra goods iraing necessary, should be met by
ranning spaecial trains ag vequired. All traing should
bo made up to the full load, and if the grades are easy
800 ton goods frains can somsbimes be run economi-
cadly. With fonr mixed trains daily, fwo in each
direstion, the gross earnings require to be on the
averpge Ba. 4'28 per train mile, 80 ag {0 earn Rs. 120
per mile per week.

"The usual rate for third class passengers, which is
the only class of passengers that nesd entor into the
calenlations ag there are very few passengers of obher »
clasges, 18 usually two and a-half ples per mile, ov
aboul one-fifth of a penny. One hundred and fiffy-
three passengers in each frain will therefore yield

"Rs. 2 per train mile, and if Rs. 228 per train mile is
earned by the goods carried, the carnings will suffice
to yield the money requived to pay 84 por cent. per
annum on the ecapited expenditure, provided the work-
ing expenges, Indian and Xinglish, do not excead 650
per cent, of the gross veccipls, or 84'24 anmas pey
train mile, and the total capital expenditure on the rati-
way hag not exceeded Re. 89,142 per mile of railway.

These train mile rates are meniioned to show what
little traffic is necessary over a railway to earn the
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shareholders a fair return on their invostment, pro-
vided the railway is economically construected and
worked. The average earnings per train mile on
soma of the best lines in India, are for goods over .
Ra, 6-8, for passengers over Ra. 8-8 and for all trafhic
over Big. 6 per train mile.

The number of third class passengers in a train ig
algo on the average over 200, and the weight of goods
in & train over 200 tonsg; whereas in the foregoing,
each mixed train hags been assumed to contain only
168 passengers, yielding Rs. 2 per frain mile, and
Re. 228 for goods, which represents 87 fons carvied
at the averago rate of five pies per ton per mile. If
each mixed frain contained only 100 passengers
and 114 tons of goods, the results would be the same
ag regards the gross earnings per train mile.

No allowance has also been made for earnings by
any special goods train that wonld he certain to he
necessary at the busy time of the yeat,

4, Best deseription of rolling stoek for economical work-
ing—On most lines of railway in India there will®
always be a good and a loan half-yeartin traflic earn-
ings. This ig owing to the rainy season, which beging
in June and finighes in Oectober, when ihie almost
continuous rain, and the bad feeder roads malkes it
difficult for mueh trafic of any kind to come to the
railway. During the dry weather on the contrary,
there is a great inducement to iravel. Native mar-
ringes always take place in the spring; most of the
native fairs are held during the dry weather. Then
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agoin, the grain and other commodilies are mostly
brought in for fransik by railway during the early
part of the year. There aro, consequently, some
months when there1s a large demand for rolling siock,
and othors whero there is lillle comparative demand
for it. This makes a larger outlay on rolling stock
necosgary than would be the case if the weekly refurns
of traffic wore the same all the year vound. 'This,
eongequontly largor demands for rolhng stock must,
however, be met and arranged for. On the 5fi. 6in,
gauge linos, covered goods waggons, o earry 12 to 14
tong, ave those most in use in India, and these are the
most servieable wageons. They can be used for load-
ing most descriptions of goods, and at times of fairs
and pilgrim iraffie, thoy ave oceasgionly used for con-
voying tho nafiivo passengors. In the author's opinion
these waggons are, in some ways, more suitable for.
ngtive third class passengers, than the ordinary thivd
class vehiele divided into compartments with seats on
the IEngligsh patlern, ag usually supplied by Indian
railway companies., Thoy ave also offen preferred
by natives of India, as thoy ean sil down on the foor
in the mannor they ave accusfomed to it in thair own
houses, and not porched on wneomforiable and con-
fincd sonis.

With a littlo altoration in design, this olass of
vehicle eould be made to do as well for goods as native
nagaengers. The dead weight hauled would then be
very mueh legs than is fhe case at present on tho besd
Indian railways, a8 emply waggons could then ofton he
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filled with native passengers, if goods were nol avail-
able; or, if passengers were not forthcoming, they
cottld be kept back for goods traffic. Ilinged shelves,
4ft. wide, might be' fixed inside these waggons, at
the ends about 83ft. above the floor, for the passen-
gors to sit or lie on. This would make a two-storied
carriage, and accommodate about 50 pagsengers. These
shelves would be let down when the waggons were
required for earrying goods.

Covercd waggons are used much more in India than
is the case on railways in Hngland, as if prevents
pilfering. All goods liable to fheft on the road, and there
are few descriptions of goods that are not thought
worthy of aftenfion in this respect by some class of
native, require to be conveyed in covered and closed
waggons, the doors of which are sealed to prevent, as
far as possible, all tampering with their comtents. A
liberal supply of this or similar class of waggon ghould
be supplied to meet the heaviest frafic. Some low
sided open trucks, also limber trucks will be neesgary,
ag well as goods brake vans, Other description of
goods waggons should nof be supplied, until the
necepsity for them has been proved.

The coaching vehicles necessary for a newly con-
gtrueted line, will be generally nearly all vehicles
suitable for third clags native passengers. A few com-
posile firgt and second class carriages, also intermediate
carrisges will be required for the Huropean and better
class of native passengers. One of sach of these to
each frain, will probably give more accommodation of
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the kind than is aciually necessary. A very few horse
boxes and post office vans may be necessary ; these,
with the requisite number of pnssenger brake vans,
are all the conching vehiclos that will bo usnally found
requisite.

It hasg been previously statod, that if one Ikind of
vehiole could be designed suilable for both native fhird
clags pagsengers and goods traflic, the vesult would be
very advantngeous to tho railway concerned, as much
empty ¥unning of volling stoek would be then avoided.

On the best lines in India for every 1,000 tons of
goods carried over 1,000 tons of dead weight, includ.-
ing empty waggons, has to be hauled, In the coach-
ing traffic the proportion is stil]l greater, owing 1o the
alags of accommodation it i thonght necessary to giva
the third class nafive pasgengsrs, and the empty stock
it is at timgs necessary fo run. In coaching traffic for
every 1,000 tons of passengers carried about 12,000
tons of rolling slock ig carried.

It ig, therefore, most important that all poasible

*should be done fo rpige the paying load on newly con-
structed raalways.

Table XII. shows what would probably be
tho resuli if the paying load in conching traffie
could bo made ome in six, or 6,000 tons of rolling
atook made o earry 1,000 lons of passengers.

It is assumed in the above table, for the sake of
easy comparison, that the train mileage for goods and
passengers is equal. By redueing the dead weight in
passenger sbock one-half, the total working expenses
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become Rs,28-11-4, plus Re,18-2-4, equel to Rs.46-18-8,
as comapared to Rs,57-6-8, shown in Table X., and this
would, in this case, increase the returns from 84 to
4z per cenf, per annum,

This saving in expenditure would also be sufficient
to allow the third clags passenger fares to be reduced
to nearly two pies per mile without causing any loss
to the railway.

The reduetions in fares would, however, in a very
ghort time be cerbtain ¢ increase the number of
pagsengers, so reducing the dead weight hauled
would be as advantageous to the undertaking as to the
general public.

If, thevefore, for future railways in Indin a waggon
wag designed that could be utilized both for passengers
a3 well as goods, it wonld lead o very great economy
in the working, and an effort should be made o solve

~ thig problem in g satisfactory manner.
It has been sometimes thought that a larger class
of waggon for conveying goods could be infrodnced
with advantage. The tare of the coversd waggon at
present In general use is six to seven tong, and the quan-
tity of goods it is supposed to carry, 120 14 tons. In
practice, however, it is found that the maximum
average load is seldom more than nine fons,
This is partly owing to the actual carrying capacity
of fhe waggon nof being sufficient to take the full pay-
mg load allowed.

Except for a few desoriptions of goods, such as

minerals, wheat, ete., it is often not possible, even
¥
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with close packing, to load the waggon to the full
weight allowad.

On the other hand it also offen happens that the
goods at n small slation for completely loading o
waggon arve not available, and the waggon is dispatehed
with something legs than its full load.

It must also be remembered that if & mueh larger
and heavier waggon wag introduced it would not be
g0 easily hand-shunted, ag a very small siaflf of men
is*usually kept at road-side stations, and tho native’s
power of propulsion is very much less than that of an
Huropean.

On the 5ft. Gin, gauge railweys the rigid wheel base
should be legs than in Iingland, with a 41t. 8}4in. gauge,
but even if it were possible to lengthen the present
class of waggons, go ad 1o got a batter paying load, it
ig probable that a newly construeted line introducing
such stock, would find that railways with which it was ,
connected could not receivo this stock owing to the
turntables and weighbridges not being of sufficient
length. 1.

The great discrepancy between paying loads and
doad weight oh Indign railways is not so much in
congequence of the averago load in the waggon being
less than its full allowance, bui is principally owing
to the large quantily of empty running of all classes
of stock, and any plan which could cffectually roduce
this is deserving of consideration.

The average rate charged for goods in India for
trangil by railway is about five pies per mile per fon,
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as compared to two and a half pies, the charge lor a
pasgenger—taking the averags waight of a passenger
a# one and o quarter ewt,, or one-sixteenth of a ton,
the rate for passengers seems at fivs} sight excessive—
it ghould in fact on the basis of actunl weight of each,
be for passengers five-gixteenth of a pie, if five pies
ig a paying rate for goods,

It must, however, not be forgotien that the dead
welght hauled In the case of passengers in order fo
give them comfortable accommodation, is about ten
times ag much as for the sams weight of goods,
Allowing for this, the passenger should fherefore
pay #¥* =8.12 pies per mile. With fhe present
allowance of emiply stock running, the rate charged
for pussenger iraffic is not at all too high, and it
does not seem possible to reduce this until some
better system of working the traffic is intzoduced.

One class of locomotive only should be supplied for
the mixed and goods traina, For a 5ft. 6in. gaugs
line six-wheeled coupled engines, wheals 5ft. to Bift.
diameter, weighing about 18 tons on each axle, oF
averaging this weight, and of sufficledt power {o take
B load of 600 fons up grades of 1 in 200 at 15 miles
an hour, will be generally found the most useful
engine for an ordinary line of railway for the fivat few
yenrs after the opening of a line for public trafhe.

Ag the traffic developes passenger engines can be
gupplied as subsequently found necessary.
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TABLE L
A repw or mHu RAILWAYE REQUIRED IN INDIA.

N,

3

3

G

Rallway« 1equlied B Dudia

Gauge,

- L

Mogulserad to Daltongunge
coal fields.

Jhotiiah coul fleld to Mogul-
goiin, Thenches to Gya
and Daltongunge.

Agrn to Delhi on xight hank
of *Jumna.”

Mirsapore to Maiher (vic
Roewah).

x)gunﬂml to Nulhattec (diw
331 GE)!
»

Ghazenbad to Chundowseo,
Hwmdwar to Rojpore.

Iwmeachee to Delhi,

Caloutta to Cubtack (vie

Midim_lmrei.

5 6

5! GH
Do,

5.* GH

5]‘ ﬂH

:]"I-' ﬁﬂ'

i 0"

EF Grf

ﬁl ﬂH

5!‘ GH

Apmon.
Milengo

145

227
T0

120

120

80

80

33

150

300

artlowlnr g

A folr weathor railwey should be
constructad and a permanont
bridge over the Sone subse-
quently added, if found necess-
ary. Governmant of Indie roport
8% millions tonsof coel In uppey
sonm.  The same Company
should also sxrango to worle tho
mines,

Besides tho coal teaffie, this line
wonld also shortenn the routs
from Oalceuttn to the Noxth-west
Provinces by 60 miles,

This line would shorton the dis-
tance bebwoen Agrn nnd Delhi
by 20 milos,

This lino would shoxton tho dia.
tance by It, I, Raflway and @&, I,
P, Railway between Calouttn an
Bombay by about 60 miles%r i
this ancd No. 2 Iine were con-
structed togethor, tho distance
would be phiortenad by 120 milas.

This line would shorten the dis-
tonco hebwoen Asausol and Nul-
hattee by 37 miles, and biing
Bengal coal to the Gangos,

At prosent thova is na divoct vail.
way, and passongors from Delhi
and nelghbourhaod have to travel
wie Allyghur,

Thialinc is much wanlod for talking
passongors and goods to the foob
of the W1l for Mussooris and
Landour, .

The presont route Kurracheo to
Dellii 1s 1184 miles,

No railwey connoexlon al prosent,
&

-



86
TABLE IIT.

Rarcs ror Contracr Womrx,

Earthwork .. ‘o | R8,1-8 to Ra.4, nccording to load per thousend c. it,
Brickwork (best) .. +«| 20 Rs, to 80 Rs, per hwndred o. it

Masonry, rubble ., .+ 15 Re to 20 Rs. 1 "

Do,, suporior, . o +«| 30 Rs, to 40 Ra, ” T

Pointing, best - .«| Ra, 1-4 to Rs, 1-12 per hundred square ft,

Brickwoik (labour only) .| Rs. 3-8 to Rs, 4-8 per hundred e, f5.

Kunker limo (unslaked) .| 15 Rs. to 18 Rs. 1} T

Gooting lime.. ‘e N . ' . '

Stone lime .. ., | ,80Ras. to 35 Rs. per hundred mannds.

Soorkee ‘e .1 R8.9 to Re.10 per hundred . 1b,

Laying O, 1. pipmg (lnbnu:r:
only) ‘e . | An. 1-6 to An.2 per 1. ft.

Best timber in log .. .+| Bs. 1-8 to Rs.2 pex c. ft.

Sawing {imber ‘e v+ 4.2 por hundred square ft.

Moulding bricks ,, ««| B9, 1+4 per thousand.

Nicking out  boundaries

e 12101 Wido and 6in, dee.p) An.l pexr hundved 1. £ .
Carting by bullock |, | 8 An, per mile per hundred c. it.
Digging kunker ., .| BRs, 1.4 to Rs, 1-8 per hundred o, £t or maunds.

Kunker metal, new (labonr

only) . ‘o .| 1 Bs. per hundred o, £t
Do, picking up and mmmiug
again old ,, . .o} A8 per hundved squarp feet,

Supplying stono ballasé ak
quarry to 24in. in sfze ,,|Rs.2-8 to Re, 3-8 per hnudred c. ft.

ulling down magonry or
1 Rs. to 2 Ra, por hundred o, £,

briekwork ,, ‘e ‘o
Pounding Sookee (labour
only) - ‘e .| 4 8. pox hundred o. £6.

Best timber woodwork .| 8 Rs. lo 4 Rs. per ¢, foot,
Best panellod or glezed doors) 8 to 12 Ax. per square foot.
and windows o

Fenoing (mud bund) ,,| 300 Rs. per mile,
Concrete in mortay ., ..} 10 Rs. to 12 Rs, per hundred c. £8.

iy
. ® * —
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TADLIE ILl,

Avpnoxmiare fwerisu Paiong von Ronrmve Sroox, (Gimoons,

MAORINERY, BT,

p——— w e -4 mamgar ol b F

i i e — - r el ',

Desuiption of Matorial, Cost,
Roviiwe Srock, £
8rd olass carrlagoes, in five compnrtiments, for 50 passongos, & whools,

41, §iin, gauge, 30it. long. Woight, 11 tons ' . “r b0
1sb class eprringes, 45, B3in. gange, B wheols, 30ft. lomg ‘o ' 450%
Composite earringos, 41t 83in, gauge, 30 fi, long, 6 whoels ., iy 400%
2.4 wheol bogie truck corvinges, 8rd class, 451, long, 4it. 83in, gaug BliO*
Matre gauge, 3vd class carringes, for 32 passongors, 20Lh long., ' 200
Do., 1st clnss carriage, in threo comparkmaonts, 20i6 long , 27H
Actunting apparatug for continnous brake .o ‘o ) . ab
Low-sided tmicks, 48t 83in, gnugo., "Weight, 43 tons., ‘e ‘o 05*
Coverad waggons, 4L, 84in. gauge, Woight, 6} tons ,. e ‘e Q5%
Goods brake vans, 4f6 84n, gauge. Waight, 11 tons ., o . 160*
Timber frucks, 466 83in. gaugo, Weight, 53ions .. ‘ ¥ T5*
Pngsengor or goods cngine with tender, 18in. eylinder, 26in. stroke,

Aft, 8in, gauge, Woight, 60 tons ., . ¥ .o ol 2000%
Tank engines, 4ft. 8%in, gauge. Weight, 40 tonsg ‘o Vo o 2150%
21, gnugo locomotives, Ain, oylinders. Woight, 24 tons o . 400
Mafre gouge locomotives, Weight, 15 tons ‘r o . o 1300
Axlo boxes, por sel; of four, for waggons, 4it. 8}in, gauge .. . i
Do, do., passongoer onyriages, 416, 8410, gaugo ‘o o . T

Prusanent Way Marunransg,
Steel rails for honvy sbotions. TPor ton |, " .

TFigh plafos. Per ton.. . - . ‘e ‘s ‘o . T
Ttish bolts, Perton .. .. s sv o ea .t ‘e 18
Spikes. Perton .. .. ., . ., vv s ol 13
Cugt {von chalry, oxrdivary, abave vate for pig, Taor ton s . 2
Waadeh, koys, oak, Por thongand, , ‘o ‘e ' ‘e ‘. 3
Gronvampat glagper, above rabo for pig. Pov ton ‘o ‘o . 3
Denham Olphert plates, above yabe for plg, Texdon .. .. .| 3tlod
Swifohes, gteol, per aok complete, with lovers and boxos e ‘“ %5
Crowsings, (LY. chilled or stecl, Hach ., e ‘o ' : 18
. Brinor Marsuians,
Cust ivon sorow piles. Poxrton ‘o ' e 'y ) D lo 18
Solid wyonght ivon or steel piles,  Tor ton ‘o ' ‘s k3 o 17
otoel givders, in addition Lo cosp of steel plates and bar, Porton ..} Gto8
Pavus,
Rpigob and fancel O, Ty pipes, abovo xate for pig, without twming or
boring, Porton ., ‘o ‘e e ye . ‘e ‘e 4
Flﬂngﬁ Dﬂ. Dﬂi s h " L ﬂ
Braneh, tees, bonda, Por ton ‘e be ‘o o ‘o ‘a Y
MAcmineny,
Horizontal engines, 8 to 20 h.-p, Per I..P. ., ‘e o ‘o 13
_Do. D, b0 hep. Perx H..-P, ,, o o : j w 10
* AdQd 20 por cant, for 6f%, Gin. pauge, and doduct 80 poy o, for wmlle govge. @
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Tapes IIL. (conminuen).
Approximate Buglish Prices for Rolling Stock, Givders, Maochinory, ato.

Dogcription of Materind, (Jost,
- ; o 7

8-hoxse portable engino . ce e . . 233

4-horse poxtable engine .. .. 0 e e e o 1T
ﬁ Bﬂ'- Dﬂi i L (N Foy LA A ‘20[}
10 Dﬂ'. BD. ¥ i o (| (3 F N TE L ETO
12 Da, 1o, .4 - - S - LA . 320
Turntables, 50£6 for locomotivey ., - ' - ¥ . 592
Do.  for cavriages, Per foot of dinmneter ' ¥ X '
Traversors for corriages .. v« ce e Lo e 100
Water column, complete .. o ‘o ‘s - .y x 85
Crane on truck for lUfting 5 tons .. .. . 0 o . 200
Do, Do. 10fons .. . 600

Direct acting sterm pumps to raise IO,UUﬁ gﬂll::ﬁlﬂ pﬂ;t"hmu:ﬁﬁﬂ feot
(without boiler) . e Vo o ‘o v e . h 120
Centrifugal pump, 6in. dolivery, ta lift 8,000 gallons per minute .. 120

Pulsometer, to raise 150 gallons per minuta ., o 50
B8in. lathe, 0fb. bed plato, complate, . o o e iy ¥ 50
10in, lathe, 20£6. bed plate, complete ‘e ' ‘o oy ‘o 110
Drilting machine for holes up to 14in, ., ‘o ' ' X 60
Planing machine, 145, long and 5it. wido O . L
Doa Bit, lomg and 2£f, wids ‘e ‘o “ ' 110
Slobtting machine (small) or shaping machine .. Ve ‘r + 50
Punching and shenring machine, 4in. hole in 4in, plate - .4 42
~8fgam hammers, single, owt, hemmaoy, including black  _ .. .. 50
Do, Do, 10ewé, hemumer ., .. .. o 200
3 ton wharf crane ., . - ‘s ‘ ‘e . ‘e 120
Steam wineh for lifting Ztons ., . .. 0 e e 80
Do, Do, Htons ., ‘e Vo " . ¥ 130
Boring tools for testing ground f0 8086, .. .. . . . 15
Do, Do, (0 800Ft. . .. ... e 10D
Diamond vook drill, complete, with engine and boilar, including lining, -
tubes for boving 20086, .. .. . .. .o sy ss| 00D
Plls QArivers, with 180wl ram - ‘e ‘o ' - e 65
Driving apparatus, with helmeb, dress, and aie pump ., . - 110
Do. for douwble equipmont S T
Trrranarir,
Trom poles, 2086, Bach . v v e ar er 1%
‘Wire galvanized No. 8, 1001bs, por 500 yds. Per 100bs, ‘e r 1
Tolephone inatrament, complete .. el e e vo  otl0te 1h
Poreclain insulntors with ivon hoods, Hech ., . . v+ 2 ahillings
MISCRILANROUS,
Stenm roller, 74ft voller by Hit. dlametor,. .. v« < 800
2in, canvas hoso with connections, Dor 1006 .. o ‘e ‘o 8
2in, leather Do, Do, Por 40, .. ' ve ea 8
Clnst ivon columng and similar castings in addition to cost of pig .. 10
ITydraulic xrams to foroe §,000 gullons por hour to a heightlr ten times
thﬂ'ﬁjl 1f in (] [ oy o (I 44 {"]

Séeam injootor for loamotlve .o r ¥ ' o ‘o o 12

w—




TABLI 1V,
Rames ronr liApoun IN INJ}IA.
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Trogeription,

Carponters ..
Rlacksmitha . .
Hammormon

Beollowmen .
Iittors 'y
Masons {stone)
Bricklnyers .

L N

1Ten labourers {coolies) .. o
Women lahourars .,

Qhild 1abouz,.
Rivetters .
Platelayars ..
Tron tuanors ,,
Timekeopors, ,
Clarks ‘e
Stationmaators

Telegraph clexks

Tortors ‘e
Pﬂilltﬂmﬂn ’e

[

L

i

Skilled raporvisors {for works) .,
Peons {moegsengers). ,
Rlnlaggers for pitching tenta .,

Do, fox HEting heavy woights and acoustomed to tuukln

ty» i

Divers.. " a a i 'y
Nativo drlvers on railways, '
Nitive guards on railways ¥
Accountauts ., . 'y Ve

Cashiors '

Platolayer inspeotors
Inspestor of works (native) '
Inspector of worke (Buropean)) ..
Tailois end leathor workera '

Bweepors .

L

F ¥ L ]

L | LI ]

L | LI |

L LI

L] ta

L ]

' ]

MW"“‘—#

Wipeta por
Month,

T to 20
8 to 19
410 0
4 to §
14 to 80
1B
3 to 12
4 to 8
8 to4d
dtod
15 to 20
6 to 20
20 to 30
10 to 15
20 10 40—
30 to 40
20 to 80
6 toT
Glo 8
10 to 30
G 1o 7
Btod
G0 8
12 {0 30
80 to 40
8 to 15
80 10 150
50 to 100
30 to 40
50 to 100
100 to 400
T to 10
L doe {§

Wl T i T ™ T T i,
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TABLL V.
MILEAGE cudrs OF RATLWAYS IN INDIA, AND THREIR GAUGE AND WORKING BXPENSES,
] -
I‘aruﬂng-
Qapital | 2B80
Railway, Gnuge, {Mileage, U?EE'IE?:* é;%ﬂ%% Reraarks,
receipis,
T | Ra,
Fast Indion, 587 1610 [ 222,401 1 2878
Grreat Indian Peninsula, 6 671 1287 | 211,620 | 5028
B.B. & ¢ India. 667 461 (201,713 4292
T —— o
Madras, ' 6’ 840 {139,800 Bh40
Bengal Nagpore, b' 6" | 831 |108,673) BD'BS
Indian Midland. b' 6" 734 (128,801 6163
ked by the E.L
Tﬂrkﬂﬂﬂuﬁ B 87 22 TT,,H:)}B 48442 Wf{;ifwﬂ .y ‘ﬂ E
Dealhi-T.-Kalka. ¥ 6¥| 162 | £6790 | 4800 Do,
R,
Bengal and North-Western, |Métre| 766 | 63,008 | 41'12
Southern Mahratin, Métre) 1403 | 78,488 | 06874
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TABLE VI

(ROSS CARNINGS OF RAILWAYS IN INDIA AND DIVIDENDS PAID.

' m——

Gruﬁ earhings per Par valus Liondon nﬂhiml i11;:} .
Namo of 1allway mmilo por wook .;.ffl E}mt}ﬂ ;},}.’iﬂ( EQ!E IE‘E;‘L‘;‘R;, 1?5{‘ Remai ks,
— — —| orstook, | shpmioor | ammum on
0ld linoy | Now linas. stook, [markot pricel.
— - Rﬂ* S P T ———
Hlast Indian 580 100 137 377 Present con-
traot linbla fo
expire in 1900
GreantIndion Pensl  BR4 100 160 36
insula
Madras 221 100 147 340
Bomboy B areda | 594 100 190 388
& Q.1
” gopemenil
Bengol Nogpore 141 100 117 341 (Prosentcon-
fract oxXpirves
in 1913,
Indian Midland 180 100V 117 341 [|Prosont con-
1 tract oxpives
a in 1010,
Tarkossuy 1 2b4 100 Cupital  raised
in Indin,
Delhi U, Kalita 140 100 0b 271
Bongal and N, W, 120 100 118 3'01
Avorago, 404 167 3'6%




o1
TABLE VIIL

Esrmate rFor 300 MILEs OF SINGLE LINE RAILWAY, 5FT. OIN. GAUGH.

No. Detmls of Quantities. Description, Amount,
Rupees
1 | 300 miles at 300- Rupees per mile 1 Cost of survey (see 90,000
chapter LV.)
2 | 300 miles at 7,180 Rupees per mile .. ..| Formation .. 2,154,000
Average height of
bank .. 8it.
Widsh .. 18it.
Slopes .. 2to 1.
3 { 300 miles at 30,847 Rupees per mile, . Permanent Way .. 9,254,100
The above includes per mile 352 ‘double
headed steel rails, 30fi. long of T0bs.
per yard.
1,760 Denham Olpherts plate sleepers,
complete.
The necessary fishplates and fishbolts.
4 | 300 miles at 6,000 Rupees per mile .. .{ Stone ballast 1,800,000
{One lac of ballast per mile).
5 | 4 Stations at 272,000 Bupees each .| 1st class or changing] 1,088,000
The above includes— atatigns.
Rupees
European staff guarters . 48,000
Native stafl quarters, . ‘o . 1,000
Engine shed for six engines .. 20,000
Three miles sidings .. ‘e .. 90,000
Platiorms . . 8,000
Station house and gnods shed .. 21,000 *
Approach roads . 4,000 »
20 sets points and crossmga 10,000
Waiting shed and latrines . 2.000
Tumtahle traversor, and Wﬂlgh-
bridge . .. .. 14,500
Gmund tank and p1pmg 8,000
Overhead tanlk ‘s 10,000
Steam pump and house . 3,000
Ashpits and water columns. . 2 000
Native doctor’s quarters .. 500
Siznals and grouping points 3,000 .
& | 9 stations at 22,500 Rupees each | 2nd class station for] 202,500
The ahove includes— passengers.
2 Rupees
Station house .. . .o 2,500
St gmarters. . . . . L3808
Platiorms . .o . 2,400
Quarter mile s1d111g . . 1,500
2 sets points .. . 1,000
Waiting shed, well, and latﬂne 1,750
Signals .. . . .- . 1,060
T {6 stations at 52,900 Rupees each . 2nd class stations for{ 317,400
The above mcludes in addition to abovel passengers, goods,
(item, 6)— and watering en-
Rupees| Znes.
Ground tank and piping .. 7,000
‘Water columns and ashpits, . 2,000
Overhead tank . .. 5,000
Hand pump, =and pumpmen 8
quarters .. .. 1,100y
! Goods shed snd wharf . 6,800
Quarter-mile Sldl‘ﬂg and two sets r
points ‘e ‘e 8,500
. i 9,000
8 tations at 500 B h .. .{See Chapter IX., >
18 flag stations at & upaes eac Seation 3.
. Compl £ o] 240,000
300 miles telegraph at 800 Rupees per mile. ,| “omblele ior single
Iine working.
10 | 600 miles wire fence at 1,000 Rupees pex| See Chapter IX.,| 000,000
mile Section 5.
11 | 300 level crossings at 400 Rupees each ‘ iBee Chapter IX.; 120,000
Section 15
12 | Head office building 10,000
13 { Bridge plant and platelayer’s tools .. 50,000
14 | Locomotive workshops.. . . 500,000
- ROLLING STOCE. Rolling Stock  (see
15 {~- -This inclades— -~ - — ~ Chapier X . SeCalew e
25 locomotives, 250 covered waggons, 109 fion 4.
low sided quc}{s, 20 hm'ber trucks, 15
brake vans, 25 3rd class €5, O com-
pomtes, 5 mtermeﬂ.l&tes, 3 horse boxes,
stal vans,
300 miles at 6,420 Rupees per mile ., .. 1,926,000
16 | General charges—2 years expenses during All charges for super-
cunstrmhﬂn, at 323,000 Rupees Pf-’»r vision, Indian and
anpuns, English, also offices| 646,000
The above includes— and stationery.
) Rupees
Engineer’s salaries .. . .. 216,000
Subordinate salaries .. .. 144 000
Offices .. .- 136,300
Travelling aﬂuw&nc&s . 25,200
Passages . _] Tdinn -« 20,000
7 L] s @,Uﬂﬂ
A@mﬁt’mmﬂ | English.. 42,000
Stationery, efe. .. .. .. 20,000
Maintenance for one year after opening line| This -
for public traffic. P m:xf:angﬂ?;ndl X
This includes— R JOowing fo the rail-
. . npeesl  way bank not hav.
Engineers Sﬂl_ﬂﬂﬂﬂ .. .. 144000 in gysuﬂimﬂnﬂ uﬂz-
Extre P. W. inspectors .. .. 34,400/ solidated. Espem-
Extra labour maintaining road 36,000 ally will this be the 61,500
case, i the allow-
ance in item 3 and
16 have been ex-
pended.
18 ' Interest for 2 years on capital expenditure,. 31 p. ct. per snnom
on: 300 x Rs. 58,5142
=Rs. 26,742,600, | 1,871,982
Total Rupees ..| 20,943,782
B Ce gﬂﬂ&hle for bridges andjculverfs, Rupees ..j 5798 818

Assumeed cost aft 89,142 Rupees| per mile.

Rupees ..

26,742, 600

!
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TABLIL VIIL

Igtimate for a complote smvey for 300 miles of Railway in India
(onidoor worlk).

Dotalls, . Ruto, Amaynt,
b Engh;um*q for slx months ., .| 800 Rupaecs per month, Rﬂlfﬁgg
1 Buporintending ongineer ., .+ 1,500 Rupeos por month, 8,000
Tonts and camp cquipage . ‘e Iump. 5,000
Pogs, oto., 300 milos |, . .| B0 Rupees por mile, 15,000
Nicking out centrie Une and sidel 15 Riipecs per mile. 4,500

width, 300 milos,
Menials (38) for six months ,, -1 T Rupecs por month. 1,512
Inatrumends .. ‘o ‘s o Iy, 8,000
Tatal s, 65,012

» II.‘A.BLE I.Ki [
Estimato for o complete survey for 300 milos of Railway {offico work).
Dotalls BEnio Awmount,
DR e o -
. Iupoeos,
5 Engincers for 4 months ., ..| 800 Rupoos per month, 16,000
1 Superintonding Enginecr for fow) 1,500 Rupeos per month, G,000
montls,
12 Monials Tor four months ., ..} 7 Rupeos por month, 330
Offteo yomt for four months ., o} 100 Rupees per month. 400
Office furnituro “ e s Tump. 600
Pusgago oul and home for Superin. Tump, 2,000
tending Enginoer,
e es : ' .
Total g 26,2306 -
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TABLI X,

Wonrxing Iixvensrd ren Tnamny Mz,
Weekly train mileage 28 train miles por mile of railway,

Porcentago of
T AR T e
- T Amms, | Re, A, D | Bs, A, 7| Re, A, P )
Ways and Works, 700 12 ¢ 0
Locomotive (oxcluding
conl) ‘e 000 10 8 0
Carr, and Waggon .| 260 4 6 0 E E. "
Gtonoral Charges ..| 30 6 2 0 8 & =
Traflle ., ¥ | D50 010 0 E .
Miscollaneous . 160 112 ¢
Conl (65 Ibs por train
mile) | 781 | 1212 8 | | “
Total, ., - i 5281 67T 0 08 [120 0 0 [62 9 4 47.84
TABLE XI ’
Cosl per train mile for fuel.
Namo of Railwny, Cost por Troin Mile, [ AVOYAEQ L““B"Lﬁg’ﬁ,‘{ Sotn oo of
Tast, Indian ., .. . ‘r 1111}3;&3. %{iﬂ'i?ﬁ
Bengol Nagpore ., : 1+48 11 to 288
Incion dlidland ., . ' 460 149 to 485
Ctreat Tndian Peninsnlo ‘e 386
Bombay, Borodnand 0, L, ,, 4§87 241
Madran ‘o ‘e ¥ ‘o 428
North Wostern o : A
Oudh and Rohilkand Vo ¥ 2'6‘1 501
Bengol and Novth Westerm ¥ 157 ) 13

-l M

™




TABLE XIIL
Working cost per train mile by 1oduoing dead load hanled.

Enlsii:'- t;:;l I'l.lllllh‘l%
Closh 1t Cost e | Cost | [half the pregen
{Nasg af Lxpendibire, g‘ﬂ'ﬁﬁ Bfll.lrﬁhglgs I?gl' }:ﬁfﬂﬁfﬁ’ Iﬁr i}nﬁll‘; "f.;r?* ‘ pa;:ﬂ]ggﬁ ':,fm
X, goods trafflo, [passenger traflic tniz stook pﬂr.
woek por mile,
Rs, A. P. | Rs. A, P. [ Rs, A, P. | Rs, A, T.
Way and works ., ..l 12 4 0 8 2 0 6 2 0 41 4
Liocomotive (excluding conl)) 10 8 0 5 4 0 b 4 0 210 0
Uarringo and waggon ..| ¢ 6 O 2 83 0 2 8 0 11 8
Gionoral charges ., . 6 2 0 3 10 3 10 310
Trafilo ‘e i W D10 O 413 0 413 0 3 3 4
Miscellaneous ‘e W 112 0 014 0 014 0© 01 0
Conl (55 1bs, por train mile)) 12 12 8 6 6 4 6 6 4 3 3 2

—r

Total .. 'y ' .. BT 6 8 2811 4 | 28 11 4 182 4

Thiri gy

Norr.—In thia Lable tho cost of running half the number of passenger frains
hag heen taken in the case of Way and Work, and Traflic at § of the cost of
running the full namber, and for Gonoral charges and AMiscellaneoua the cost has
been taken at tho same a8 if the full number were running,






