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INTRODUCTION,

Mr. Nortox, in a Work* lately published in Madras, ob-
serves :—*¢ Our mission, here, really is, to tcach the Natives
to govern themselves ; and, whether that shall be sooner or
later ; our policy, I take it, (to put it upon no nobler motive)
is, so to arrange the interim, that when the separation takes
place, it may leave upon the minds and recollections of the
respective parties, a sense of obligations and benefits confer-
red, on the one hand ; and of duty performed on the other.”

I concur entirely in thesc sentiments;—I think, and in-
deed T presume we all think, that we have been placed here
to educate the people; applying the word in its largest and
most liberal sense. :

With these views, it has always appeared to me, that men
in authority in India, from the highest to the lowest, should
regulate all their public acts, with reference to this great ob-
ject; the leading on the Native population to a higher and
~ more horforable position, among the great family of man.

Many complaints have been made during the late discus-
sion, of evil that has been done ; still more, of good that has
been left undone. We hear of bad law—oppressive taxa-
tion—neglect of public works—and similar neglect in the
establishment of Schools. Among these and.many other im-
portant questions, which have been lately discussed ; unques-
tionably, one of the most important is that of the “ Commu-
nications :”’ the means of transport, whether for internal trafiic,

or for foreign commerce.
* Letter {o Robert Lowe, Ezq.
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In evidence before Parliament—in official reports—in
pamphlets and newspapers—much has been said,
written upon this subject; but the time
have not been favorable to a calm,

and mueh
and circumstances

dispassionate considera-

tion of this, or any other subject, connected with the * Indian
question.”

The writers and talkers have, as usual, ranged themselves
In two parties. The one exaggerates the virtues and good
deeds of the Government; the other pronounces nothing
done, and the whole country going to the dogs. The truth,
as usual, lies between the two. The country is advancing,

not so fast as it ought—the Government hay
but left more undone.

A book lately published upon * Public Works in India,”
by Colonel Cotton, professes to treat chiefly of roads, and
other means of communication in India : as they have been,—
as they are,~—as they ought to be. The writer disapproves
of the proposed railroads, ““ as worse than useless,” and puts
forth a scheme for providing the country with 15,000 miles
of “low speed” railroads (anglicé, tramways”i ““at once.”

Colonel Cotton is an officer of experience and of well
earned reputation: and his opinions upon this, or upon any
other professional question, are not to be lightly disputed.

The subject is one, however, of ‘vital importance %o the in-
terests of the people of India. It demands, therefore, the
most careful and dispassionate consideration; and the m
fact of a writer giving, to this or that view
stamp of high professional char
guard; lest, in coming to a deci
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Tn evidence before Parliament—in official reports—in
pamphlets and newspapers—much has been said', and much
written upon this subject; but the time and circumstances
have not been favorable to a calm, dispassionate considera-
tion of this, or any other subject, connected with the Indian
question.”

The writers and talkers have, as usual, ranged themselves
in two parties. The one cxaggerates the virtues and gcl)od
deeds of the Government; the other pronounces nothing
done, and the whole country going to the dogs. The truth,
as usual, lics between the two. The country is advancing,
not so fast as it ought—the Government have done much;
but left more undone.

A book lately published upon “ Public Works in India,”
by Colonel Cotton, professes to treat chiefly of roads, and
other means of communication in India : as they have been,—
as they are,—as they ought to be. The writer disapproves
of the proposed railroads, ‘* as worse than useless,”” and puts
forth a scheme for providing the country with 15,000 miles
of ““low speed” railroads (anglicé, « tramways’) “at once.”

Colonel Cotton is an officer of experience and of well
earned reputation: and his opinions upon this, or upon any
other professional question, arc not to be lightly disputed.

The subject is one, however, of vital importance %o the in-
terests of the people of India. It demands, therefore, the
most careful and dispassionate consideration; and the mere
fact of a writer giving, to this or that view of the matter, the

stamp of high professional character, should put us on our

guard; lest, in coming to a decision upon a subject of such

Importance, we accept assertion in lieu of argument; and take

upon trust, facts and opinions, which it is our duty carefully

and impartially to investigate, for ourselves.
I differ from Colonel Cotton ; and consider that the con-
struction of the trunk lines of railways, as now sanctioned,
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is not only one of the boldest, but one of the wisest mea-
sures that the Government of this country ever undertook :
that it especially marks the commencement of a new state
of things among the people—new principles of government
among their rulers.

I believe that any thing short of these works—such for
‘example as these tramways, or low-speed railways—would
fail to answer the same purpose: that, beneficial to some
extent, they would be wanting in the veéry characteristics
most essential to us here: that they would ultimately rather
retard than promote, the disseminatiori among the people, of
that moral and intellectual light, upon which, and which alone,
their advance in material wealth must depend.

It is not my intention to enter into any discussion of the
various topics introduced by Colonel Cotton, in connection
with the public work question. In fact, I find * one idea”
enough for any ordinary man of business to deal with at a
time.

My business is not now with the important question of ir-
rigation, nor making of salt, nor even the general value of
water to a thirsty people—but the roads, or rather the rail-
roads, as they ought to be, and, as I hope and believe, they
are about.to be.

I propose, therefore, to consider some of the arguments
which Colonel Cotton has advanced in favor of his own views,
and in objection to the present undertakings.

- That officer proposes a system of tramways* in prefer-
ence to railways on the score of economy—economy in time
—economy in first cost—resulting, according to his calcula-

tions, in the saving of enormous sums of money within a few
years.

* T use the term, as conveying to the general reader a more correct
notion of the question at issue, than that of low speed railway as applied
to the one, and high speed to the other. The works proposed for India are
railways as generally understood—not ¢ high speed” railways.
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In attempting to prove this Colonel Cotton has, as I shall
show,

1st. Overstated the cost of railways.

fnd. Underestimated the cost of tramways.

Srd.  Greatly overestimated the time required to lay down
the railways.

4th.  Almost as much exaggerated the facility with which
the tramways might be constructed.

z?th. His calculations are vitiated throughout, by his
claiming for this cheap, and inferior description of railway, not
merely an equality, but generally absolute superiority :)vcr
the more perfect and expensive work, in respect to c,ost of
traction* and working expenses. Thus, in fact, begeing the
whole question—since it is solely, and entirely Wi:}:., a :'iew
of reducing to a minimum these very costs, tha; greater out-
lay is. recommended in the construction of the “:ailway ?
, :.[t 1s not necessary that I should take the Colonel’s caicu-
0?1:}21: n{):%e by page, for the above crrors lie at the bottom

There are, however, other points, in which Colonel Cotton’s
arguments are serlously defective. He omits, or makes only
an o?casxonal passing allusion to, the superior capacit foyr
c‘reatmg traffic, possessed by the railway. In his cﬂy 1
tions it is ignored wholly. e

‘While pointing out one line i i
will hzwepmore tquﬁc z;iilietﬁinigl:qéthe.Bengal) ‘YhiCh
cstimating the probable traffic on otlzterc?ileeys,' 3;11: }-ughly
mends tramways for all: and seems to overlo’ol' tllecfom-
that their capacity for performing an e RCF,
far below that of railway 5 M amomnt of work i

ys.

Tur
wr ther, 00101161 COttOIl assumes an arbitrary and variablc
b

*In on A g
¢ place (page 140 the Colonel assumes, that whatever differ

¢ ) i

t ¢ cost tra ont

1ce thexbe ma be in th cost of ction n he two llues “()Uld ]N!

made 1 greater s Cd f xra 1 a} H 1 1 5 tbe all() i ]-
un bv the reater s e Q. (l e W S3 “‘h cli canno weg
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though generally much too large, amount of traffic; con-
founding traffic that is, oxr may be supposed to exist, with that
yet to be created by the very works in question.

e thus exhibits enormous sums of money  lost” while
the railways are being laid down. The fact, as applied to
this country at large, being, that the traffic at present is
light ; and that we must look to the railway as the instru-

" ment best calculated to stimulate and extend it.

The object of constructing a perfect railway is, to facili-
tate the most economical application of steam, as the motive
power. The one great object in view in the construction of,
and other arrangements connccted with, this or that particu-
lar line of railway is, or ought to be, the most economical,
most effectual, and therefore most beneficial, employment of
that power.

This is the problem, on the solution of which depends
the gauge, the weight of rails, the curves, the gradients, &c.

It is not quite clear whether Colonel Cotton has an idea
of working his lines by steam. Irom the system on which
he proposes to construct them, I conclude that he does not ;
though steam power is in one place alluded to, as cheaper
than that of bullocks.

If it had been clearly stated, that the application of steam
was an essential feature in his system; I should have left
what T conceive to be the defects in that system to work
their own cure.

If his calculations were received, and his views adopted,
doubtless disappointment and loss would follow the attempt
to carry out 15,000 miles of railway at once; but in carrying
on the works thus begun, through the agency of practical
men, acquainted with the working and power of steam; éharp

curves would be got rid of, steep gradients levelled, screw
piles would give place to solid, cheap, and durable embank-
ments—a permanent way, adapted to the profitable employ-
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nent of the locomotive engine, would be substituted for
flange rails of 40 1bs. to the yard, without slecpers or ballast
and we should then have the railways we desire.

I conclude, however, from several passages in the book, and
from the description given of the proposed tramway, that
steam could not possibly be applied ; that cattle are to fur-
nish the motive power ;* but I must observe, that it is very
difficult for a reader to assure himself of Colonel Cotton’s
real views, or intentions, upon this point.

At page 184, among the “ conclusions,” we read of these
cheap railways giving us a speed of 200 miles a day—while
at page 186, they are spoken of as worked by cattle.

OO(I) d(? 11f)t believ(? we could, under any circumstances, travel
200 miles a day with cattle on such roads ; or, if we could, it
would be at a cost far beyond that at which a railroad WOI;I(].
carry us 400. The climate of India is not favorable to the
ec.onomical application of animal power ; while, in all coun-
tries, the maximum of useful effect, obtained by ;hc labour of
a horse, is at a pace of between two or three miles an hou(')-
and the cost increases rapidly, beyond that. i

The line of argument which Colonel Cotton adopts, in f:
of these cheap and inferior railroads, is this. He,a o
that the better class of railroads will cost more in ti o
much‘more in money; that, in the time required for glle’ o
?tructlon of the latter, millions will be lost on the no . (f?n-
ing traffic of the country. et

I shall show that Colonel Cotton has made the i
mistake of reasoning, as if the cheap railroad was b oportant

. s,when ex -
ed, to be as valuable an instrument in the hands, of themeCut
as the o.ther 5 and I shallalso show that, in fact, 4 on lfeﬁple
trunk lines in India where the traffic is Iikely’topbe }fi those

eavy—

apart from its infinitel i
y superior value angd i
and lmportance in
a

* Tt i e :
* It 1s not easy to sce how even these aye to getover the “serey piles.”
(€W Diles,
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social and political point of view—the better class of railway
will furnish cheaper transport than the other—that £6,000 a
mile, laid out upon such lines is a better investment than
£2,000 on the inferior onces.

It is impossible to read this book, without arriving at the
conviction, that its author has brought to its composition
much earnest zeal,but little of the spirit of patient enquiry ;
that there is a total absence of that fairness and impartiality,
which is essential to the profitable discussion of questions of
this nature.

The book abounds in hypotheses; in statements and ar-
guments built upon a suppose,” a ¢ probably,” or a ““ per-
haps;” and these hypotheses are always in favor of one and
the same view of the question at issue. Illustrations of this
bias, in the author’s mind, will be found at every page, and

in every calculation. The following will sufficc as an exam-

ple, at pages 121, 122 and 123.
EXPENDITURE.

20 years at 100 lacs. £20 millions.

Lrtent Cgf rathvay 2 000 mil. The railways may be
OPened.. oo uvnvve UV IR ocioyted for little more

than half of this.

—

Main lines requz'rec’l. 20,000 ,,

Remaining unexecut-

Cd ......... .o 18;000 3
This is unintelligible—
the trafic on the road
talked of; and the saving
by river. If there is no
Estivate or RESULTS. y' . )
saving on river transit,

whether in actual money

5,000 miles of
charge, interest on goods

road leading



out of Caleutta

—traffic on—500,000 tons a year.

Saring on ditto, as
compared with
wieer transtt..., .

150 smiles on other
lines — average
traffic.........

Saving on ditto, as
compared with,
land carriage, at
R Annas per ton
permile, peran-
nUM.. ..

Ditto in 20 years,

allowinghalf that
amount for the
whole period.... .

3,000mles of river
navigation  {m-
proved, at 2,000
Rupees

reseay

Nothing.

50,000 tons.

90 lacs.

0900 Zqcs.

100 lacs.

value, or in time, which
Is money ; there will be
no traflic on the railway,
Will Col. Cotton pro;;n
nosticate this ? At page
76, Col. Cotton estimates
the . saving by railway
agawnst the river at 2 Pice
per ton per mile.

Colonel Cotton has as-
sumed  elsewhere, page
196, that the cost of trag-
sit, by railway, is 4 Pice,
and by unmade roads, 3
Annas—but here the sav-
ing, instead of being rated
2 Annas 8 Pice, is taken
at % Annas. The differ-
ence in the total would

' be 180 Jacs.

Colonel Cotton has had
much experience i these
matters ; angd certainly
ought to know the pro-
bable cost of such works:
but it is remarkable, that:
what he here estimates at
2,000 Rs. 5 mile, is caley.
lated at page 197 of the
same book, to ¢ost Ru-
pees 7,500 per mile,

i} - A nportion of the coast
canal in Madras has just
been sanctioned, at an es-
timated cost of 85,000
Rupees for less than 2
miles,including 4 bridges,
for which 6,000 Rupees
only are allowed. There
are no locks; but the ca-
nal averages 30 yards in
width.

Colonel Cotton else-
where proposes cheap
railways at 20,000 Rupees
the mile; which would in-
crease thisitemfrom 1,680
to 2,800 lacs.

In the above calculation, the railways are estimated to cost
Rupees 100,000 per mile ; and it is given, as an argument
against them, that 18,000 miles, out of 20,000 required, will
remain unexecuted. Why should they—if it can be shown
to be desirable, that the whole 20,000 should be laid down ?
The very question is, not, whether it is better to lay down
2,000 miles of railway against 6,000, or any other amount, of
tramway ; but whether, on this or that particular line or lines,
whatever their extent may be, a railway, at 60,000 Rupees, is
preferable to a tramway, at 20,000.

In the estimate of “ results,” 500 unfortunate miles of rail-
way arc knocked off, at once, as having “ no effects ;’” though
this very railway, which is to be substituted for a common road,
now carrying a large amount of traffic, in competition with
the river, has been declared by Colonel Cotton, in another
part of his book, to be likely to work cheaper than the river,

by 2 Pice a ton. Even this estimated saving isreduced, by 2
Y g Y
‘ c

2,000 miles af coast
canals at 3,000
Rupees........ 60lacs.

300 miles canal, oﬁ
other favorable
linesat5,000Rs. 150 lacs.

14,000 smiles of
cheap single rail-
ways, at 12,000
Rupees a mile... 1,680 lacs.
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summary dealing with, the official statements of the’ Bengal
people themselves, who make “ evident mistakes” (page 65,)
becausc they state the present river charge, at 9 Pice per ton:
and if this were taken as the fact, and'I believe it to be near
the mark, and the railway charge taken (as everywhere aséumj
ed by Colonel Cotton)at 4 Pice, the saving, upon this 500,000
tons, would be 60 or 70 lacs annually, instead of ¢ nothing.”

Then the rivers are to be improved at a very cheap* rate,
and 50,000 tons of traffic is assumed to be in existence upon
2,700 miles of “ other rivers.”

Coast canals are to be executed at 3,000 Rupees ; which is-

rather too cheap. Under the most favorable circumstances,
I do not believe thesc coast canals, supposing them to be
not above 15 yards in width, could be executed, furnished
with towing paths, occupation bridges, waste weirs and pro-
vision for the natural drainage of the country,under double
the sum mentioned by Colonel Cotton. ¢

Other canals to the extent of 3,000 miles, are cstimated
at 5,000 Rupees: these are to be “favorable lines.” Where
are these favorable lines? In this part of India, therc are
no favorable lines, except those on the coast. The Ganges
canal is expected to cost 20,000 Ruipees a mile, according to
Colonel Cotton (page 216); and has very few locks, but some
heavy works near its head ; which do not perhaps materially
affect the average cost on 850 miles.

One of Colonel Cotton’s proposed canals, for the south of
India, is that across the Peninsula, and through the Coimba-
tore district ; which would require a lock every mile (page
217). How could this be executed at 5,000 Rupees a mile ?
One lock, of the simplest construction,on the canal near Ma-
dras, having been lately estimated at Rupces 9,000.

Colonel Cotton assumes a traffic of 20,000 tons on his

* The improvement of the St. Lawrence, over ab 30 mi i
€ . Y out 250 v
was estimated some years back at Rupees ,40,000 a mile, wales of iver,

1

14,000 miles of railway; but, with that amount of traflic,
even at a cost of 12,500 Rupees, still more at that of 20,000
Rupees amile (according to his more detailed estimate), they
would offer a sorry investment, as I shall show hereafter.

II.

ON THE RELATIVE COST OF TRAMWAYS, AND RAILWAYS—
AND PRESENT TRAFFIC.

BEFORE entering upon a discussion of the relative cost of
the two descriptions of railway ; it may be as well to ac-
quaint ourselves, distinctly, with their several natures, and
characteristics.

The railways, now proposed, for the gr‘and trunk lines in
India, are similar to those known in England. The guage
selected, lying between those known at home, as the * broad”
and “ narrow”—being in fact, five feet six inches.

The gradients, curves, weight of rails, are such as facili-
tate the employment of steam power, in the most economical
manner ; while the breadth of guage, and the power of en-
gine available, lead to the employment of capacious wag-
gons, suited to the conveyance of cheap and bulky goods.

The above characteristics, which give evidence of a power
to move heavy loads, with the least possible exercise of
force, give, also, the means of moving suitable loads with
great speed, when necessary.

The style of road, which Colonel Cotton wishes to sub-
stitute, is described by himself, as having .* sharp curves,”
“ steep gradients,” and ““light rails,” &c., the whole pro-
jected with a view, upon which the Author particularly in-
sists, that the “loads should not the least affect the road.”” .
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The loads must be, then, very light—the waggons small ;
and, for a heavy, and bulky traffic very numerous; a condi-
tion, which all practical men know, must in the case of heavy
goods traffic, add greatly to the working expenses. More-
over, it does not seem possible, that steam power could be ap-
plied on these roads. The traffic would be broken up into

numerous trains, and drawn by cattle.

vCoIonel Cotton assumes, in his calculations, sometimes
that the railways will cost ecight—at others ten—and, more
frequently, twelve thousand pounds the mile ; while his
tramways would cost £2,000.

The estimate he has given, in support of the latter opinion,
exhibits sundry grave omissions; while no notice is taken
of the cffect on prices, due to the extraordinary expedition,
with which they are to be laid down. Here Colonel Cotton
would have “speed 5 but without paying for it.

Of the probable cost of railways, we have, now, some
experience.

The first section of the Bengal railway, estimated, origi-
nally, at £6,000, will be completed, and furnished, with roll-
ing stock for £9,000 the mile: notoriously much more than
it ought to have cost. '

The Bombay line, of which about 22 miles are opened,
cost (to the best of my recollection ; I have no means of
reference,) about the same.

The first 47 miles of the Madras line (of which the
whole are to have bridges for double way—and half, earth-
work for the same,) are estimated to cost without the stations,
or the materials of the permanent way, Rupces 607,464,
including one stone bridge 900 feet in length—or, Rupees
12,712 (£1,70) per mile.

The materials of the permanent way, assuming Colonel
Cotton’s data for iron, would be :— .

13

Sleepers or blocks, at 8} Rupees, 2,000 to

amile. suoiie e e e ... 06,500
Rails, at 65 lbs. the yard, including sidings,

104 tons. vuv v i iie e e e s ounn., 10,400
Chairs, 30 tons, at £8, . ..cvvvivvannen.. 2,400
Ballast. .. overvinnnvnniienennensn.. 4,000
While the stations may be taken......... 4,000

27,300

The total cost, per mile, thus becomes Rupees 40,000 or
£4,000 : and there are no signs, yet, of this being exceeded ;
except in the matter of iron, which, for the purpose of com-
parison, I have, of course, taken in the above calculation, at
Colonel Cotton’s own price.

Thus, it seems, the “ superior article” can be laid down
for Rupees 40,000 the mile, instead of Rupees 120,000.

I do not feel the slightest doubt of any extent, of substan-
tial railway, being laid down in India, with rails at 65 or
:70 1!.)5. the yard, for £6,000 the mile, of single line ; supims-
Ing iron to stand at a moderate average price.

Let us now look at Colonel Cotton’s estimate for his rails.

The description of railroad intended, if I understand the
calculation right, consists throughout a portion of its course
of cutting, in which broad flanged rails are to be laid Withj
out ballast. These rails are to weigh 401bs. to the yard ; and
their section, flange, and all, will, consequently, be about 4
square inches.

On the other portion of the line, parallel girders ave to be
laid, in lengths of 20 feet, upon cast iron columus—these
girders, weighing 80 1bs. to the lineal yard, and havine a
breadth of 1} inch, will be 63 inches deep. As far as we :an
judge, from the estimate, this is, literally, the whole affair
We see no framing, no cross girders, strﬁts, or bmces-——and.
though a passing allusion is made, in a previous page, to th;
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beams being “ stayed across” at intervals, no notice is taken
of this in the estimate, which is as follows :
176 cast iron posts, averaging 8 feetin  Rs.
length, and weighing 4 cwt. 35 tons,
a8 .o 2,800
176 rolled iron beams,* 20 feet long, 8 )
Ibs. per yard, at 5 cwt. each, 44 tons,
at£l0aton. ..o vieeesiniennen... 4,400
2,400 yards of broad flanged rail, at £40,

44 tonsat £10. .. .. oo ..., 4,400
Ixcavation, 16,000 cubic yards, at 1 Anna 1,000
Sundries. oo e e vieen e ea v ene. 3,140

15,740
Rupees. ... 20,000

Well may Colonel Cotton admit, that, with a railway so
constructed with ¢ sharp curves, andsteep gradients,” there
- would be “ some little additional danger” to the travellers.

In this estimate, we sce no notice of the usual preliminary
expenses, of surveying and tracing; and even the impor-
tant item of labour, in putting together this contrivance, is

altogether omitted. The estimate is, however, brougsht up
to Rupees 20,000 a mile. °

It will be observed, moroever, that Colonel Cotton over-
%ooks the probability of having to encounter enhanced prices
n attempting to carry out 15,000 miles of railway ¢ at’;
once.” He estimates at something enormous, the add?ti 1
cost of speed in travelling ; but takes no noti(,:e of its eﬁ('z(l:?s

in the execution of his work i
ot orks. But does it, therefore, cost

* Th * . «
(5ro%) eiie Lc;x;s:gégtci;r;al f;ilders would bear with safety, not above oneton
duite unequal 1o e e aroad so constructed, would be, therefore,

passage of locomoti\-eS,mands of a heavy traffic : utterly unsuited to the
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Tt is proposed to supply 100,000 tons of cast iron, and
130,000 tons of rolled iron, per annum. The total quantity
of iron, of every kind, exported from Great Britain, in 1851,
was 1,296,873 tons ; of which 539,877 tons, only, were in
the form of bar, bolt, and rod.

The total amount of tonnage, which arrived at Madras
from England, during the last three years, was as follows.

Tons.
1851 ...... 24,929
1852 ..... . 25,591
1853 ...... 19,248

Total in three years 69,768—making an annual
average of 23,236 tons.

If we allow one-fourth the total amount, demanded for India,
by Colonel Cotton, to be called for at Madras : and, taking the
highest annual amount, 23,591 tons, cive up one-third to
dead weight, it will give us about 8,000 tons available, to
the exclusion of coals, and all other dead weight; and, conse-
quently, with a certain rise in freight for our iron from Eng-
land. We should require 45 years to bring out the iron
for the tramivays in this Presidency, supposing its share to
be 3,000 out of these 15,000 miles, which are to be laid down
“ at once.”

The cheapest way of bringing out these 230,000 tons in
one year, if money could buy such a quantity in England,
would be to build ships for the purpose—and they must be
large, and numerous ; and do not appear in Colonel Cotton’s
estimate.

1 am satisfied, from the experience we have already acquir-
ed,—£5 per ton having been demanded for freight for rails
already—that iron could not be landed at Madras, to the ex-
tend proposed by Colonel Cotton, under a cost of £20 per
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ton ; if it could be effected, which I think doubtful, at any
price.”

We have now to consider the saving of #ime, anticipated
from the substitution of tramways for the railroads now pro-
jected.

The latter it is argued will be completed at the rate of 10
miles per annum. :

The Colonel arrives at this conclusion—which, it must be
remembered, holds a very prominent, and important place,
in all his calculations, in the following manner.

At page 120, we read that « high speed railways are
crawling across the country at the rate of 10 miles @ year,”
giving the reader to understand that such ¢s, and s #o Je,
the rate of progress. And in another place he informs the
public that “ ¢t will take 00 years to provide it with rail-
ways.” A statement for which he shows no authority ; and,
I believe, has none.

In another place, we read (page 132) of the “rate the
Bombay railroad is going on—about 12 miles a year—and a
calculation is made, {rom thence, as to the time that a given
line, of 760 miles, will take to cxccute.

The Liverpool and Manchester line took four years to
complct.c——-its length is about 30 miles. What would have
ij?ns:iiléllf on'c,1 .stmzlding il.l 1?30 at the Liverpool station,
had gravely 1)10(-1ctc that it would take 1,000 years to lay
7,000 miles of railroad ?

And yct,' this is cxactly the argument that Colonel Cotton
uses: and 1t must be remembered, that it runs through the
;\;ul)]lsl l):;l;; zllii)lllllilll 1I;rseomi of his ca{culations 20, or even,

) @ s 8 anted, cvidently as an extreme

. - X
e clolzncnf;xoi)c gn(g);fc;? those 1‘&1'1“'21)'5 gradually their effect will be felt upon
Wil bemere mdlfhcountr} ; the annual tonnage arriving from England
Chares fox fl,‘eirrl lilq’ though the price of iron may range higlh, the
Tl rog 1t will not be affected to the extent, it must b b ‘ th

‘arge and sudden demand contemplated by Colonel dotton By
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supposition. Strange that the Colonel should have over
Jooked the obvious fact ; that the time, which it takes to lay
95 miles in one part of India, might be fairly taken as the
measure of the time it would take to lay the same length in
another, carried on at the same time !

The fact is, as I shall presently show, that the ratc at
which we can procure the iron, is that, at which we can
complete our railways in India.

We must, in considering this question of the time that 1t
will take to execute these works, carefully distinguish, be-
tween those causes of delay—of loss, and expenditure, of
time, common to all great undertakings ; and those, which
attach to works of this, or that, particular description.

We have some great facilities for executing works of this
nature here ; and some great difficultics :—

The facilities are :—

1st. The position and power of Government.

ond. The peculiar character of a great portion of the
country, through which our trunk lines would pass.

3rd. Cheapness of simple labour as far as itis to be had.

The difficulties are :—

1st. The necessity of getting all scientific superintend-
ence from Europe.

2nd. The deficiency in the amount of available labour
in the several districts.*

* Paradoxical as it may appear, I believe, simple manual labour to be,
in this part of India, cheap, where you can get it—though not to be had
in great abundance. The demand for “Navvies” in England, scon in-
creased the number of available labourers of that class—but there is in
the social habits of the people of this country, much to interfere with the
ready adjustment of the supply to the demand; much to puzzle your
political economist. The present state of the labour market is perhaps,
in a measure, attributable to the circumstance of all works of any im-
portance being carried on under one authority—the Government. There
is no competition in the demand;; and little scope, therefore, for competi-
tionin the supply. The introduction of private companies lere, will
{ui)ve the effect of Talsing wages, and increasing the amount of available

abour,

» D
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Srd.  Thenecessity of procuring all the iron for the per-
manent way, and rolling stock, &c., from England

It is evi
1s evident, that as we press the works forward to com-

letion ; i
fh on ; the cost, in money, upon all these things will rise—
e time saved must be paid for.

Cull:l; ?’“& attllgzzsli ntot oxlle of these, except the second diffi-
s “o]app ¥, as well to the tramways, as to the
og orenly t{le cs z;zrj) currcs.and steep gradients,” increas-
s e s ost of working the line, some amount of

ple manual labour may be saved ; but while the other

difficulties remai ]
in, this will create n i .
im o ultimate s:
time, as I shall presently show. saving of

Entering
ntering suddenly upon such large undertakings, our

chief difficulty seems
t : :
to direct the works. © be, how toprocure qualified men

Colonel Cotto
n has a curious wa i
¢ . : ay of measuring th -
(6).?1011, with which works may be executed by ale :rrexxpct
mone is i ’ und
° non t{l that can be spent. This is however an unsound
» at the same time, a dangerous kind of test ,

If, by spending money,

we e v
advant mean spending 1t judiciously—

" (e o
- co;::;);l:zl—-lt fls evident that the amount of work done
superintendencef xzm?;e;;ﬁ:z 1tllrllder al ot 02‘
e quali iti
i};: dg;;e}:zl ;;mrzcter of the work in hang. C:zrt’r:]clfofsoigzﬁi
ot 1;.11 dt(? undertake to spend a million upon a
Recein hg and, In a shorter time, than they would un‘-
ol Boml;z out half that sum, on a line of railway, be-
ay and Hydrabad. .

One other moj
greatost lon o fptoiznt .only need be mentioned, viz., that the
great undertaki n¢ 1s commonly experienced in commenci
ings, such as these, Such loss of ti I?Zg
ime, like
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general expenses in money, distributed hereafter over a
work of 1,000 miles, however it may create dissatisfaction,
in the first year, will be found not materially to affect the
time in which the whole has been carried out. The people
of England were four yeats in opening their first thirty
miles ; but had 7,000 miles in operation, within twenty-

three years from that time. °

With all these carly sources of delay, what has been our
Indian experience ! The lines in Bengal and Bombay have
experienced the full effect of these several difficulties ; add-
ed to which, the gencral question, while they struggled on,
was not finally determined ; and they were working, only,
upon fragments of lines, not even yet, in both cases, finally

determined on.

In Madras they had the advantage of the others experi-
ence, and of a more decided state of things to begin with ;
and how have they got on ?

Of the lines now sanctioned (about 500 miles)—&0 miles
only were sanctioned in March 1853. On the 9th of June,
in that year, the first turf was turned ; while very much of
the necessary surveying, levelling, and staking out, on the
line, yet remained to be done. 'To begin this work was to
begin, indeed, from the beginning—establishments had to be
organized, and servants instructed: the Engineers, being
themselves perfect strangers to the country, to the people,

and the language.

Moreover it was determined, from the first, that, whereas
all great public works, hitherto, had been dependent for the
supply of labour and materials, upon the Police Officers
and other public servants; this should proceed wholly de-
pendent upon itself ; a fair day’s wages for a fair day’s work
should be the motto.
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The introduction of such a system involved an improve-
ment on the onc hand, and a difficulty on the other ; which
can only be appreciated by those, who know the country.

The estimated amount of work on those 47 miles was—in

carthwork 2,034,536 cubic yards; in Masonry, 22,944 cubic
yards.

. .
On t.he 31st December, the work had so far advanced, that
the Chief Engineer considered that the whole, with the ex-

.ception of the laying permancnt way, would be completed
in four months from that date.*

The price of labour has not been raised ; and the earth-
work has been executed at a cost, quite as low as that per-

formed by Government servants, with all their apparent
advantages.

UP to the present time, about 622 tons of railst have been
recetved ; and no chairs. I do not attribute this to any
want of activity on the part of the Directors at home ; but
I c:onsuler it an established fact that the expédition’wit}:
which we canlay down railways in India, is onlylimited{) the
speed with which they can supply us withiron from hozie

It istobe observed, that in executing these first few miles
no labourers have been drawn from other districts ; Whﬂ(;
they have been laying these 47 miles, they might precisely

2

in a similar manner, have laid any number of © 47 miles” 4]
over the country. :

' Let the sanction be given, the money forthcoming, and t}
iron ; and we shall, at this rate, cover the country ‘:‘ith ‘110
rail-

* These expectations hav i
. 3 h e not been realized
iyr s N y t i
img}ula%ly unfavorable to work of this kind; but }exr(iosleilsoln having been
0 ?tmt\"\ Itha_t, un@er ordinary circumstances, a work of ltT s no been. done,
patt of India, might be completed in twelve montiy thout e, in this
ordinary cflorts, nHhs, without any extra.

T Enough for about 5 mj i i
miles of single lincs,
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roads, in a “twelve month ; finishing the occasional large
bridges in two years.

Colonel Cotton states, vaguely, that iron could be got in
any quantity, and that thousands of Europeans and Natives
want employment as Superintendents ;* and we find it is only
the iron, and the superintendence, that interferes with our
laying any extent of railroad in two years. If we can get
the iron thus readily, what becomes of “ crawling nuisances”’
the “ten miles a year” railroad? If we cannot, what becomes
of a cheap railroad, that is to be laid down at the rate of
15,000 miles in two years, or ‘“at once ;" requiring, however
123 tons of iron per mile, without any allowance for cross
girders, struts or braces?

Of the traffic, actually existing, in India, at the present
time, I think Colonel Cotton’s book conveys a very cxag-
gerated idea.

On the line of the Ganges, no doubt, it is very large; it
could not be otherwise, considering the extent and fertility of
the country2drained of its products, by the port of Calcutta.

On the western road of Madras, the traffic is stated (in
page 23) at 300 tons daily ; exactly twice what it was esti-
mated at in 1851, by an officer called upon specially to xe-
portt upon the subject, and furnished with all the returns
available for the purpose.

" At page 131, Colonel Cotton calculates the average traffic
upon the whole line, between Madras and Bombay, by tak-
ing the accumulated traffic at each end, and adopting the
mean of the two for the average traffic, upon the whole 760
miles :* manifestly a most erroneous mode of calculation.

. * Page 45.
+ Madras Railway Reports.

1 This a most curious calculation,. and worth looking at; the traffic is
thus erroneously stated, then doubled—n saving is calculated, from this
—and this saving is then doubled,
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: But this is too often the character of avera{}cs—not only
is the traffic near Madras made up, in great part, of local
supplies, brought from the immediate ncighbourhoo:l for the
accommodation of a large town, numbering 700,000’ inhabi-
tants—not only does the traffic passing down the ghaut ncar
Bom.bay-—madc thus the measure of the traflic to Madras—
consist of an accumulated trade, passing down from all parts
of 'the Deccin :—but the Thull Ghaut, the traflic upon
which, is thus made to contribute to the estimated traffic on
t?le Madras line, lies north of Bombay ; and has no connec-
tion, whatever, that I can see with the question.*

. I am only now considering what the traffic Zs—not what
it may, and will decome, under the influence of railroads;
le:t-What it is, at present. The estimated amount of Ios;
arising from our delay, in laying down the railways bcin”
calculated from the traffic that may be supposed now t; exisg

Tl.le greatest amount of traffic, on any road in the Madras
Presidency, is unquestionably to be found omthe western
road, leading from Madras toward Vellore, &c. Here it

> L

certainly does not exceed 50
1925 miles. e ,000 tons annually, on the first

The following table shows the traffic on other lines, ca
, care-

fully observed under inst i
ructions from th :
tors of the districts. © several Collec-

* The reader will hardly believe, th
X at the .
a saving to the tune of 24,000 Ru’pees 2 :x?if;%fsﬁ:ool?et?e road, in which

the present. moment, at a point 120 mi ffected, i
' : miles from Madyr » 15 not, at
20 thousand tons per mile per annum. rom Madras, above from 15 to

W

o
[}

’Acerage daily Traffic, during eight months, on five different

Righ roads in the Madras Presidency.

No. TRATFFIC DAILY. ToTAL PER ANNUM,
B::ds. Goods. |Passengers. Goods. |Passengers. LocALITY.
Tons. { Between Salem
4 1% . .
1 | 2485, | 879 | 90,848%%) 138,335 |} & Trichinopoly.
o | 853 | 1,414 |31L2075 | 516,110 { Between Nega-
| { patam & Tanjore.
s | 0y | s2a |11,0m3 | 118,260 { BetweenTrichi-
nopoly&Tanjore.
4 | 143 0s | 52008 | 10,220 {Bet‘feenc"‘mb"“
) tore and Caroor. -
5 | oy | 168 | 338085 61,320 {Bet“empmpc""
] ram & Palghaut.
388.4%| 2,318 |141,750% | 844,245
Avorome| T7% | 4622 | 28,3504 | 168,845

In short, we must bear in mind, that, throughout India,
with occasional and rare exceptions, commerce is at present
inactive, and the amount of traffic very small; and, what
we want,” is a stimulus to the cnergies of the people ; which
the mere cheap carriage of their agricultural produce, will
not of itself afford.

Taving now shown that Colonel Cotton has :—
1st. Overstated the cost of railways.
9nd. TUnderestimated the cost of tramways.
3rd. Greatly overestimated the time required to lay
down the railways.

* Whether we consider the probable trade of Salem itself, (25,000 inha-
bitants) or the traffic on the other side of it (known to bevery light) 5 the
amount here shown, as far as goods‘are concerned,appears much too heavy
to be correct. It is likely to have many ¢ravellers on it.  The traffic in
carts both ways on two roads ¢as of Salem has been lately reported to be
10,000 tons pex annum,
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4th.  Almost ag much exag

which the tr

What become
(page 144.)

760 1miles, at 20,000

Rupees
; : ces
08t of transit, qt i present rate, or 4 000
Lupees a mile ’

amways might be constructed,
s of the following al

—_—

760 miles, qt 100,000, . 760 7
i T acs ., D,

Cost of worki,
f working half, at 1 present rate,

Dforl5years............ 228 1,
tito for one-half at present yate o g;" ZZ“ s ﬁ
2 00 seaas ~ cs . .- L.

. 19,000 7

L e s acs .. G.
088 by waztuzyfor the Com[?lcte road, —“:—:—Fms -
Or, 14 millions sterling nearly. ’ R

I have marked these gey

.. en i . . ’
ticism. ltems for more distinct cri-

4. The estimate for
not for such as the Colon
are omitted.

a tramroad is probably enough ; bt

el proposes. Many necessary items

2

not be worked on such a line—also, fr

3t is m.lpossible to say what, Iarger, th(:: a:;isatssumed iratic

11'1 India but the Ganges, and which if it did ;

be worked by such a line, (single) as Colone] 'C‘e)n
The “ cost of transit” (meaning ¢ o

here taken at a rate per ton equal to ¢

way ; which cannot be.

. C. The.a total, as thus obtained, is diminjgh
of calculation, by one Zundred lacs of Rupees

D. The railways are here estimated at Rupees 100,0
,000

st, could not
o proposes,
hWoljkmg exXpenses,”) is
at on the Superior rajl-

ed, by an erpoy

ggerated the facility, wiy,
arming caleulation ?
seeevaea. 188 laes | A,

456[(103...13.

Total expense, , ., 508 lacs ., (.
e LI ) .

25

permile. The Madras line of 500 miles should not, and as
far as our present experience enable us to judge, will not cost
above Rupees 60,000, on the average of the whole length ; if
the Directors arc content with rails of 651bs., and if iron keeps
down to Colonel Cotton’s assumed price; this will bring
down the total cost from 760 lacs to 842 lacs.

E. " Thisis calculated on the supposition that it would take
15 years to cxecute the railway ; the tramway being laid
in “no time.” I have shown that if we can have theiron, as
the Colonel assumes we can have it, to ““ any extent;” or at
230,000 tons per annum; we could do the whole within two
years.

I must add though, that in order to do this, we must not
ouly get iron; we must get also qualified men, in sufficient
number, to conduct the works.

T should anticipate some difficulty in this respect—though
it does not appear to have occurred to Colonel Cotton ; who
thinks there are thousands of Europeans and Natives, who
want employment as superintendents of work, &e.

Where are they ? '

F. This amount is also obtained by the same assumption,
viz., that while the tramway could be executed ¢ at once” the
railway would take 15 years; which I have shown to be a
mistake. _ '

But this calculation calls for more particular remark.
There is a question regarding the expediency of providing
a very complete, though comparatively expensivg, machine
for the performance of certain work; in preference to a
cheaper, and less efficient apparatus.

Colonel Cotton discusses this question by taking the ori-
ginal cost of the one—setting it off against that of the other
—and calling the difference & “loss”: a short cut to a scttle-
ment of the question—a mode of calculation that may, with

equal propriety, be applied to every case; wherein time,
B
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and money are expended, upon the provision of the best
deseription of instrument, for the performance of a given
work. He then condemns the one to be 15 years in execut-
ing—7,000 miles of railway having been cxecuted in Eng-
land, under many hinderances unknown to us here, in 23
years :—the other to be exccuted literally in ““ no time”’—
not a day—not an hour. He sets down all the difference,
between the cost of transit on the present roads, and that on
the railroad during the (assumed) time, the latter is under
cXecution, as loss—implying, that this would be saved by
the adoption of his cheaper road; which, by some inde-
scribable process, arc to be laid down in the twinkling of an
eye: and throughout these calculations,as indeed throughout
the book ; he treats of the cheap railway as of a work equal
in value to the other ; a great and important crror.

.I_ndeed the calculation now referred to is the most extraor-
dinary I ever saw. These railways, of which we treat, are
constructed, or supposed to be constructed, for many ages ;
perhaps for all time. Their money results are here compar-
?d for the time, and that time only, during which the railway
1s assumed to be under construction.
g L s, o o
to a projected steamer of 2 gggtn N OIfPOSmOH

: 2, ons burden, calculating thus.
Cost of large steamer................... £70.000
Ditto of barge.... cees ’ 30
. :

Total loss... ... £69,9701!

.To‘ which is to be added the cost of transit, while the bic
ship is building. ”

Tl-le propm: way, to view these investments of moﬁey. is to
consider the interest on first cost ,

as a debt upon the line ;
then to calculate the cap P ne ; and

acity of cach for promoting, and

[¢]
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augmenting the trade; meeting its requirements, and bearing
that debt.

Colonel Cotton has occasionally quoted Lardner,” but has
I think, overlooked the following passage.

« Practical evidence of the economy arising from this in-
crease of power and dimensions, is supplied by the fact, that
the proprictors of the FHudson steam-boats reduced their
tariff for passengers, as well as for freight, as they increased

the size of their vessels.”*

IIT.

ROADS—TRAMWAYS—RAILWAYS.

Wt shall find, every where, that the highways of a coun-
try naturally divide themselves into two great classes—the
trunks and the feeders.

A country is drained, in fact, of its traffic, as it is of its
surface water ; by rivers, and tributary streams.

The greater the extent to be drained, in both cases; the
larger the rivers, the greater the number of streams.

Tn India, the raw produce of the country has to be con-
veyed, in large quantities, for exportation, to the coasts.
The “light” from Europc has to pass from the coast into
the interior. The chief commercial towns, the capitals, also,
of three Presidencies, are on the coast.

The trunk lines, therefore, may be described as those,
which terminate on the coast. The feeders and branches are
those, whose termini are, the onc inland, and the other at
some point on the trunk—a second class of feeders would

- similarly fall on to the first, &e.

Tt is perfectly clear, that there. must be, as indeed there

* Railway Economy, page 377.



a8

always are, different descriptions of highways, for these dif-,

ferent portions of a general system.

In England, we have substantial doubled lined railways
for all the trunks; while most of the branches have cither
lighter rails, or single lines: the ordinary macadamized
roads filling up the intervals; and contributing to the volume
of traffic on the trunk lines, through hundreds, and thou-
sands of lesser chamnels.

It may be as well to say a few words, here, on the distine-
tive characteristics of the rail, and the common road; cha-
racteristics. which adapt them to their relative positions, as
trunks—branches, and feeders.

The cost of transit upon any road is made up of

1st. Interest on first cost of construction.

2nd. Wear and tear due to traffic,and to the atmosphere,

3rd. Management.

4th. Draft—Interest and Insurance on goods might be
added ; but I exclude them to simplify matters.

The ratio, which these several elements of cost bear to
each other, varies very considerably upon different descrip-
tions of road.

On the common road, the cost of draft is the most impor-
tant. The wear and tear of road the next. The interest on
first cost is comparatively small. On a tramway, the interest
on first cost is increased—the draft diminished, the wear and
tear diminished also. ‘

On a railway, the same increase on the one hand, and di-
minution on the other, is carried further, Man

agement” is
an element of cost peculiar to the two latter,

In each case
the actual cost of draft is a constant quantity ; not v

with the amount of traffic on the road, in any given time;
the same may be said of the  wear and tear” due to the unit
of traffic ; while the proportion of the other charges (¢ inter-
est upon prime cost,” ¢ management,” and ““repairs of da-

arying
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' i ? cases on the unit of
mage due to atmospheric causes™) decr

traffic, as the total amount of that traffic ir}creases. .

Tt results from these facts, that, to arrive at a m-mlmum
charge upon either the rail,or the tramway,we )m?st ;ncg ease'
the traffic to the amount which they can respecu’ve y bear ;
while, on a common road, oux aim should be to bring tf) Il)cr-
fection our measures for economizing power, and for reduc-
ing the resistance. .
moM%fcover of the several description of railway, the ch.eapesf:
to travel on will be that, which has the gr.eates"c capacity fo:i
the performance of work, in proportion t'o its primge cost; an
is, at the same, worked up to that capacity. .

I will farther explain this argument by hyp.othesm —

We have a railway which cost £5,000 permile; the work-
ing expenses on which, are }d. the ton: ax?d we h}ave one,
which cost £2,500, working expenscs on which are ;d a ton
—the interest to be met in the one case is. ... £ 2(3)(2

Tnthe other.su e ve e ienereinaneennanees s Ao
If the charge is to be the same on both, we should require

on the first) at 1d. the ton per mih?,
( An annual trafic per mile . ....... 80,000 tons.

ey ——
The receipts being . . .. £§3—;&g = £333 6 8
The expenses would be g, =4£8368
TOterest, cvveee svnsnrenenss £25000
. £333 6 8
—

In the case of the cheaper railway, we should have, with

the same data, a required traffic of only....60,000 tons.
TR AT N Y

€0,000 -
The receipts are « .. ... 5 = £<90 00
62,000 -
The expenses...sy fxpm = £12¢3 00
Intereste,. ..., £125 0 0
250 0 0
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Independent, therefore, of any peculiar advantage, that it
may otherwisc offer to the public—it is nccessary, in order
that the more expensive railway should offer as cheap trans-
port as the other, that it *should posscss a greater capacity
for work; and, that there should be work for it to do, with-
in that capacity, sufficient to reduce the cost of transport to
a level with the cheaper line.

The cost of construction of the one is, in the above assum-
cd case, double that of the other. Let the capacity for
creating, and performing work, be also double.

If 60,000 tons per annum were the limit of the cheaper

AP R | 3
railway’s capacity ; the charge must be one penny per ton
to yield interest.

Let us give to the more perfect railway a traffic of 120,000
tons ; and the calculation will show, that we might reduee
the charge at once to $4. the ton per mile.

It may be said, in a few words, that, in the most perfect
description of road, the more work you have the cheaper
you do it; and the better and more efficient the road. the

hadat)

- . . .
greater 1ts capacity for creating, as well as for meetine. a
demand for transport. . ”

A very important distinction between a railroad, or tram-
way, (which is an inferior description of railway) :1,11(1 a c;m-
mon road, is to be found in the necessity of working the form-
er by onc uniform organized system ; while thealatter lies
open to every description of phssenger, and vehicle at auy

dnd all times. These circumstances adapt the railw

ay to lines

wher : i i ‘ ’

hereon the traffic is considerable 5 and render 1t necessary
[z

the i i
t}m’c su.ch lines should exceed a certain length : in order that
e saving thercon should counterbalance the loss jn time and

labour 1 i
our occasioned by the necessity of transfer. On the other

hand the ]
‘ common road is better suited to the numberle -
fications—y: sder . o SS ramit-
ceders,—which,

penctrating into the fields, and
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villages, collect the general produce; and transport it to the
railway station.

A question now arises, whether, after it has been shown,
that the trunk lines in such a country as this, with a heavy
and increasing traffic, and with distant provinces to unite
together, must be railways; while the minor branches must
be common roads; whether, the intermediate portion—the
main branches—might not be tramways—an inferior descrip-
tion of railway—worked by cattle.

The only advantage of such a system would be, in the em-
ployment of very light rails at first ; until the increasing traf-
fic justified the use of heavier, and the introduction of the
steam engine : but it will be seen how important it will ever
be to keep therails—railways or tramways—upon the same
guage ; to prevent a double break in the general system of
communication.

Tn all cases of such < light rail” branches, the line should
be prepared, as much as possible, for the superior class
of railway—suitable curves adopted from the beginning ;
though the gradients might be left, if desirable, to be modi-
ficd hercafter.

"This, then, should be, and, if we may judge from the be-
ginning, will be, the growth and progress of railways in
India. ’

The trunks are now being laid down on the most impox-
tant lines; traversing a vast cxtent of country; connecting
remote districts ; drawing into them a large amount of trade.

Existing roads will be made use of, and improved, as
branches—new ones provided. As thte traffic develops it-
self, and the effect of the railway on the energies of the peo-
ple begins to be felt; the amount of business on the larger
branches wifl render necessary the laying of rails upon them
also. "The whole system ill be made up of common roads,
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and railroads. The relative amount of each changing, as the
country advances in wealth. - “
One among many cvils attendant on the adoption of Co-
Ionc.l Cotton’s system of railroads would be the absolute ne-
“cessity of beginning, de noro, on the same linc; whenever
abetter kind of rail was needed, It would be necessary to take
up a new linc to avoid “ sharp curves;” and the whole Sys-
tem of screw piles, &c., would be unsuitable. The necessity
of d.oing this, 20 (or ““ say” 80) thousand Rupees per mile
hfwmg been sunk in the original line, would tend greatly to
discourage this' change for the better—or if carried out, it
would be at thus much additional cost. We may obser;e
on the other hand, that nothing is lost in superseding a com-’
mon road by a railway. %he former lics ope1 to tic coun-
try through which it passes; a great and necessary conveni-
ence'for its local and varied traffic, connected or unconncet-
ed with .the rallway. A tramway could not answer this end.
It must cither compete with the railway ; or, being bought
up, add so much to the capital, the interest of whizh lmso to
be earncd on the line.
T i i e of o
c ifficulty in determin-
1n‘g,. where we should have good cfficient railways; and
where common roads. Knowing by experience the c’o : f
Ewtual traction, &c., on a good railway—ecstimating cay f‘ ]10
its probable cost ; the anticipated amount of trafﬁcbwillelu d
whether a railway would or would not cheapen, i 5‘10“’
sense, as well as expedite, the trafic. In the snn,e " e“er?'
the'substitution of a railroad hereafter for a com£non I}mlinm,
an 1mportant branchy might be from time to time 1.05“ "ol
and carried out, upon sound intelligible principl preposed,
.If .it were found expedient ‘to have ap j tp o .
cription of branch line—a light rail 1in "n o ke des
ents, but inall other respcctz adapted t(; ?}ith #ceper grad?
¢ higher class of
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railway; there would be no difficulty in laying down gene-
ral rules, by which it might be known, when the time had ar-
rived, with reference to the traffic, for the conversion of a
road into a light rail—or a light railroad into a trunk line:
and it must be remembered, as a very important point, which
Colonel Cotton has overlooked, that whether an expensive,
that is a superior, class of railway, or a cheap and inferior
one, shall carry a ton of goods (allowing for interest on first
cost, &c.), the cheapest, depends, not solely upon the first
cost in cither case; but upon the nature, and amount of the
traffic—of the work to be done.
Colonel Cotton appears to have lost sight of the fact; that
in any system of highways, there must be roads of different

a

capacities.

In his several calculations, he assumes an  average”
amount of traffic, over a great extent of country ; and, having
assumed one insufficient to malke a railway pay, proves his
case in favor of a tramway.

Men, who deal largely in averages,arc apt to fall into
these kinds of crror. In this case, it is, as if onc were
about to provide for the drainage of a country ; and, knowing
that, for some miles near the sea, a column of water equal
to 50,000 cubic feet would be flowing onward at a ratc of
6 feet a sccond ; while, 1,000 miles higher up, the largest
stream we could find would yield only 10 at the same veloci-
ty, were to cut a channel the whole length, to an average scc-
tion of 25,000 feet. This would not do.

The chicf point of difference between the railways, and the
roads proposed by Colonel Cotton arc these.

The railways, being worked by steam, their capacity for
work is much enlarged ; and the cost of traction on the unit
of work much reduced.

In the railway, the quick and cheap transmission of travel-

lers, troops, and mails, would be provided for throughout the
¥
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length and breadth of this benighted land—while on the
il:;ntws) sl,) rthc pace is‘grcatly diminished, and the cost in-

ased, by the nccessity of employing cattle ; no less tha
by the imperfect construction of the road itsclf': &e* S

The capa.city of the railway both for creating work, and
%’or Il)crformmg it, far cxceeds that of the tramwc;y ; an,d is
11'1] the former respect, especially important in this countryi
:‘c Illzlc: thlc“pc.ople stand chiefly in need of that moral and inj
o m;&andhiilttﬁ?fed air,” which qu.ick and cheap transport

gence, can alone give them.

Colonel Cotton i ite 11
1 s PRI o .
1s quite right in attaching importance to

cheap transport ; tes t i
port; but he makes the mistake of thinking that

the line of i
of cheapest construction must necessarily involve

the g i
: to:hczapcst charge on the wnit of traffic. Does the manu
actory, in whi y l,
neceu};’rill_ 'n;uch 'thc largest amount of capital is sunk,
nee ;;] {— oes it ecer—turn out a costlier article than
: ¢ss capacity, established with less capital ? Do the
ne : i i an

(;1,1 ;Vhlo propose to mvest their capital in steamers of 10
and 12 i l
: thousand t'ons, do so with the view of increasine the
charges on the unit of traffic? Certainly not i

In undertaking, in 11 .
o o0 coi;;l;;?i:iz ;ggm‘ eam.est, to establish a general sys-
B : or India, the Government have de-
- ed upon laying down about 4,000 miles of s 1or
railway upon the great trunk lines ; the framine of tl up'e ol
system. The effect of these will be to knit to:ethe 'm] . h?le
tant provinces; to establish a degree of socigl 511(; It)(l)?it('llsi
a ica

. .
oneness thlo o) 2 < < 1(1 manu
3 ¥ nn’ho‘(]tl e eIy IH c !() Sl]l Hlil e “'](le ar -

fact.ures,: not only by conveying the great amount of trafi

which will drain on to these trunks, with regularit (;a o

nomy ; but by the diffusion of light and kn:wled L e
ge,

*. Colonel Cotton 3 i

. 1 proposes ruling i in 7
1in 100 which would add 32—28—22 l%l;a(]th;}ts 3f top o--1 in 80 and
f}xppos?g this draft to be on sucha road llg n:aft,of sach ton. Thus,
uacs the amount of force required on a level >+ expending 3 and 4

-
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Every mile of these opened will tend to increase the trafile,
which, even now, the roads upon these lines collect from the
smmense extent of country drained by them. The railways
will not only carry the present amount in such a manner as
to invite more ; but they possess a capacity for conveying, up
to a very large amount, the trafic thus augmented.

As a necessary consequence of the operation of thesc lines,
promoting the development of the resources of the country,
and giving us an acquaintance with the nature and require-
ments of its commerce ; other lines of railways or roads must
shoot out in connection with them ; dependent, probably, as
the branches are in England, upon the parent stem for a while ;
but sure, in course of time, to earn their own support, and
promote the growth of other lines, in connection with them-
selves, at their proper times, and in their proper places.

Colonel Cotton’s plan, however is entirely different. He
disapproves of the ¢ crawling plan”—feeling our way and
letting one portion of railway-—as it certainly will if judi-
ciously selected—lead on to, and facilitate the construction of
another. He would have 15,000 miles of cheap railroad
« ot once”—a railroad of  average” capacity to suit an
« average” amount of traffic. ’

Having seen how these cheap railways arc to be con-
structed—how large the amount of traffic is likely to be-
come, on some of the main lines—it is mauifest that such
railways would be wholly inadequate in those places—ivhile
upon other portions of these 15,000 miles, if the average
upon the whole is only 20 or even 50 thousand tons annuzal-
ly, the traffic must be very small; too small to pay even
these cheap railways.

Where the business is heavy, they could not perform it
cither so well, or so cheaply as the better railway ; and from
their inferior capacity could not derive full benefit from it:

and, where the traffic is light, they would not pay.



56

But let us grant that they could carry all the traffic, how-
ever heavy, at the charge Colonel Cotton proposes. Let us
sce what kind of investment it would be. I suppose we must
come to this after all, though Colonel Cotton considers this a
comparatively insignificant view of the subject.

At page 123, Coloncl Cotton makes his calculations of a
traffic of 20,000 toms, annu"dl) > on 14,000 miles of railway—
estimating the cost of the railways at 12,500 the mile. This
must be a clerical error; as in anotlier place a detailed esti-

mate is given of these cheap railways, amounting to 20,000
Rupees the mile.

Now I want to sce what return this would give. I meet with
some difficulty, at the outset, because, at page 182, we are told
that the “ working expenses” on these railways would be 2
Pice the ton; and at page 196, the  cost of transit” isthe same;
and therefore. leaves no profit at all.  Assuming this to be a
mistalee ; and that the Colonel would not wish the cheap rail-
way to charge 4 Pice, which he gives as the cost by the
“ hivrh speeds ;7 we will take 3 Pice as the “ cost of transit”
or “charge” per ton per mile. The “ working expenses”
being 2 Plce, we should have a net profit of 1 Pice on cach

ton: then L0 — 104 Rupees “ net profit.”

This would be, upon a capital of 20,000 Rupees, about %
per cent. dividend. If the Gmelnment on the security of
the land revenue, guaranteed 41 per cent. they would lose

900-—104 = (say) 800 Rupees

upon every mile, annually ; so that, upon 14,000 miles, there
would be an annual deficit of 112,00,000, one hundred
twelve lacs of Rupees; which, caleulated for 0 years, would
bear comparison with some of the Colonel’s ow n ““ results.”’
We may view this question in ancther light. The “ aver-
age traffic” is taken at 20,600 tons on 14,000 miles or o

a mile-
age of 280,000,900——13111; of this, supposing e have, over 2

and

&7

thousand miles, an average traflic of 200,000 ; which gives,
on those 1,000, a mileage of 200,000,000 : there remain only
80 millions upon the remaining 13,000 miles

If one of these cheap railways, calculated as they are
for an average traffic, were laid upon these 1,000 miles ; it
would neither be so useful, so economical, or so profitable,
as the superior class of railway ; while laid on the remaining
13,000 miles, where the traffic 1s small, it would be attended
with great loss.

The results would be something of this kind :
Capital cost on 14,000 miles, at Rupees

20,000 per mile...ovvuiisvsnsss.. = R 280,000,000
Mileage on 13,000 miles. . = Rs. 80,000,000
Net profit on 80 millions at

ONC PIC. vveenrarneess = 5 417,000
Mileage om 1 0060 nules,

1,000 X 150,000, (assum-

ing this to be all the

tramway could carry) =

150,000,000 which X by

one Pie....vv vuvsr... = Rs. 781,250

Total profit. .Rs. 1,198,250
Interest on capital as above.. ... ,, 12,600,000

Annualloss...vevesevrnnae. JBs. 11,401,750 or 114 lacs of
Rupees.

Iv.

SPLED.

Ivareport* made to the Madras Government upon the pro-

posed railways in that Presidency, I find the following obser-
vations :

* Railway Reports, 1851,
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“ The question of speed has also led to some discussion,
There can be but one opinion, as to the propriety of our adopt-
ing the higher rates of speed; which have been introduced
(and it is believed at a positive loss) on many of the principal
lines in England; but we need not run into the opposite ex-
treme; or propose to construct our lines, upon such a refin-
ed system of cconomy, as to render them unsuited to a higher
speed than 10 or 12 miles an hour. Kept within the limits
of safety, speed is a mere question of expense ; and up to 20
or 25 miles not onec of much importance: but the railway,
once constructed, should be capable of bearing any speed re-
quired, and paid for, within the first mentioned limits. My
own impression is that it will be chiefly as an improvement on
the means of personal communication, that railways will af-
fect this country ; whether in its social progress, its commer-

?1a1 and manufacturing prosperity, or in the development of
its agricultural resources.”

A reduction of 10 Pice per ton per mile in the carriaéc of
goods will doubtless do much; thq provision made for their
safc and speedy transport will do perhaps more ; but it will be,
by inducing the inhabitants of the several districts and pro-
vinces to mix freely and become acquainted with each other;
by their operation in fact, upon the national mind, that rail-
ways will realize our highest expectations.”

Colonel Cotton cvidently thinks that, even at this rate, we
arc pursuing our “ idol speced” to the prejudice of the best
Interests of the people ; not sceing, I think, how intimately
and necessarily associated, are the power of working
and that of working cheaply. °

quickly,

At page 241 we find the following passage: “ Canals, as at
- y ;

present worked, even when steam is not used are the cheapest

of all communications, but railways afford the highest speed.”

“ There is not the slighest probability of ratlways ever beat-

. 29

ing canals in cheapness ; nor of canals beating raihways
in speed.”

Now we all know that motion, the thing aimed at, whe-
ther on railroads or canals is compounded necessarily of both
matter, and velocity, or ¢ speed.” For all practical purposes,
the clement of time must be introduced; and we speak of
the dynamical power of an agent, as of an horse power, be-
ing the amount of work done in a given time.

There may be an infinite number of instruments; cach of
which may produce an equal quantity of motion, and yet
cach-be only suited to a special purpose. One instrument
may raise 83,000 pounds, one foot in a minute ; but not be
able to raise 16,500 the same height in half a minute—though
the quantity of motion would be the same. Another may
be one of an opposite kind; raising or propelling small
weights at great velocities; and thus making up an equal
measurce of momentum.

The railway, with its locomotive, is in this respect one of
the most perfect instruments we have. It will take its load
of 8 or 4 hundred tons at 10 miles an hour; or fly with its
lighter load, of 50 or 60 tons, at GO miles an hour. The
dynamical result the same.

We may illustrate the absolute necessity of time forming an
clement of the work done, by supposing a merchant to have
the offer of conveyance for his goods at a certain price. Can
any description of goods be thought of, regarding which he
would not enquire, how long it would take ?

The owner of the property, whether that property be a
bale of cotton, or his own person, pays in its transport, for
‘the expenditure of a certain force, producing a result com-
posed of two varying elements—mass—velocity.

The relative value of these two clements varies with al-
most every conceivable description of property.
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A ton of cotton is moved at 6 miles an hour ; L a ton of
sugar at 12 miles an hour ; 1 of a ton of men is moved af
24 miles an hour.

The work done is the same in ecach case ; and the expen-
diture of dynamical power only varies against the quicker
motion ; to an extent inconsiderable within certain Himits,
and from extrancous or accidental causes.

In each case the relative value (to the proprictor of the
article to be moved) of the mere transport and of the velo-
city, vary. The traveller pays for speed chicfly—the cotton
owner pays chiefly for the weight moved. The manager of
the railway says to both—I’1l work for you at so much for
every ton moved one mile, in any proportion you like. The
passenger chooses § a ton 20 miles an hour—the merchant
takes one ton at 10 miles—both pay the same, or nearly so ;
the additional expenditure due to the velocity being, within
certain limits, unimportant. It is this capacity for doing,
within a given time, the same amount of work with a licht
102.1(1, that it can with a heavy one ; that distinguishes :'zhc
railway from the canal or tramway ; fitting 1t for the per-
formance of the infinite variety of work required in the
social and commercial pursuits of every community.

I shall now consider the several arguments, or assertions
made by Colonel Cotton, as they appear in this chapter or.:
“ speed.” ’

“ One thing is certain—that increase of speed, whether by
land or by water, by railiways or roads, tnvolves an increase
of expense, much more than proportioned (o the gain of time.”

Here, as elsewhere, Colonel Cotton misleads his readers by
applying this rule to speed, or velocity, considered in the’ ab-
stract. 5 without reference to the description of motive force.

.It 1s true that the expenses inercase with animal power ap-
phetl ata sPecd beyond 8 miles an hour—truce perhaps, thatit
increases with a locomotive engine, though at first not mate-
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rially, at a speed beyond 20 miles an hour ; but it is not true,

as everyday’s experience shows, and as every coachman,whose

vocation is gone, knows, that the cost of travelling 20 miles
an hour by steam is higher than that of travelling six by
horses—But more than this.

There is known to be a certain speed, at which men, animals,
and machines are worked with the greatest economical effect;
up to this point then, there is clear and obvious gain in in-
crease of speed.

How shall we ascertain this point, viz., the rate at which
every animal or machine works to the greatest advantage ?

Herapath, in his ¢ Mathematical Physics” says, the dyna-
mical force of horse or man is the greatest when his velocity
is *; one-third the maximum velocity, at which they can

=5
move unloaded.

After giving examples in the case of horses, this accom-
plished writer says, (page 40) “ One sees, from the observa-
tions above, the great cost of speed, owing to the limited velo-
city of horses. Inlocomotive engines, the expense does not in-
crease so much with a given mileage increase of speed ; because
the maximum unloaded velocity of an engine is so far beyond
any small speed, as to render a considerable increase of trifling
import. There is xcason to believe that some of the engines,
if they had no resistance from the atmosphere, would go
nearly or quitc 100 miles an hour unloaded. Therefore
their best working velocity would be 88 miles an hour.
That best velocity, however, is found to be much less, on ac--
count of the great resistance of the atmosphere. Ingineers
appear to think that the maximum of econemy is about 12
to 15 miles an hour, for locomotives. We are much in want
of experiments on this subject; but unless they are under-
taken by some scientific man; we have not much chance of
them from Engineers, who are all too much engaged in

other matters, and take too little interest in such subjects.”
G
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Colonel Cotton, however, differs from Mr. Herapath and
others whom I shall mention ; and states that the increase of
cost on high speed is enormous. The Colonel uses indefinite
terms—<¢ high” and ‘“ enormous.” What is high ?

If he means 100 miles an hour; we will grant, that ¢hat

1s beyond the economical application of the railway’s dynami-
cal power.

We read, further,* that  in land transit it is now clearly
ascertained that the increase of cost on increased specds Jol-
low much the same law as afloat,” viz., that a man can tra-

vel at 5 miles an hour at one-sizth the cost at which he can
travel at 10,

Monsieur De Pambour proves by caleulations, in which
his facts are carefully drawn from experiment—that the
greatest amount of useful effect is produced by an engine—of
which the description—pressure, &c., are given—travelling
at nearly 16'2 miles an hour. With an engine of different
character, the maximum useful effect was obtained at the
rate of 25'55 miles an hour ; that is, at this rate of working,
the dynamical result—the mass moved over a certain space—
was attained in the most economical manner, for that engine.

Since, however, the charges arising from interest, manage-
ment, &c., are charges against time, and are not noticed in
the above calculation ; it follows, that the most profitable rate
of working, on all roads called upon to meet those charges,

will be something above the rate of maximum useful effect,
as above given.

If we turn ta the valuable work of Mr. Belpaire ; we find
—after most careful analysis of the expenses on the Belgian
railways—that the cost of traction of the quick and slow
trains varied—for a passenger of the st class—as 8 to 5—for

* Page 155156,
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a ton of ‘goods—as 27 to 16—being, as near as possible, as
the works done* )

After speaking of the loss of power in horses at 1ncrcasc':(1
speeds, Colonel Cotton says, the same is the case with rail-
roads. :

We have scen Herapath’s conclusion about locomotive
engines. But the main fact with which we have to do now
is ; that in whatever degree the expenditure of power is
incrcased at very high velocitics—the velocity depending
upon the degree of rapidity with which the water can be
converted into steam of the given elasticity—the speed at
which the engine produces its maximum useful effect is
from 15 to 25 miles an hour, according to the build of the
engine—while with a horse it is 7.

Much stress, however, is laid upon the atmospheric resist-
ance— What 1s this ?

Speaking in general terms, we may consider the to-
tal resistance to be overcome by a locomotive engine as
made up of two clements. The onc—firiction—bearing
a proportion to the load, constant at all velocities. The
other duc to the resistance of the air; and increasing
rapidly with the speed: in fact as the square of the velocity.
Tt appears from Herapath, that were it not for this resistance,
the most economical pace, for a locomotive engine, would
be 30 or 40 miles an hour ; and we lecarn from Pambour that
in fact it is from 15 to 23.

The resistance arising from friction, then, which with
large loads at moderate velocities is the most important, does
not vary with the velocity—the atmospheric resistance rises

with the velocity; and is the main clement in the cost of
43 SPCG( .5,

* From what dppears in « Lardner” their relative speed may be taken
to be 22 and 15, '

1 Or nearly so,
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The expenditure of power demanded at high speeds arises
from the increase of ¢ wear and tear,” and of fuel consumdd.

OF the latter, Mr. Whewell, in his “ Mechanics of Engi-
neering,” says that the fuel consumed is very nearly pro-
portioned to the “work done” by locomotivc; engines, at
vhatever rate they travel; and I find, in a table given in
Monse.ur De Pambour’s work on the locomotive engine, the
following results of two experiments, being the pair best

suited for comparison; the pressurc of stcam, and expendi-
ture of fuel, being the same, nearly.

Load. Speed. Fuel per ton per
mile.
Tons. ’
1 .00 9275 1725 | . (-3¢
2 ... 198 899 0-30

The expenditure of fuel is nearly
equal, being as.............. 03:084
The speed of the one, double that of the other.
-The pay:ing work done is as..... 1609:1700 oras 3 : 56
Showing how small the effect—at these velocities—of at-
mospheric resistance on the expenditure of power.
If an engine is drawing a load of 100 tons on 16 wag-
gons; the resistance which it will have to overcome at 100

mlICS an lloul, S\l[)pOSlng the CffeCt e s
1 ulfa,ce Of t:he tlalll to
he ""E feeb’ ln be

100 X 7 = 1b. 700 friction.

5> 99 atmospheric resistance.*

Total. . 759

At 20 miles it will be—
100 X 7 = 1b. 700 friction.

o . .
5> 36 atmospheric resistance.

Total, . 935

* Pambour,
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At 40 miles— .
: 100 % 7 == lb. 700 friction.

946 atmospheric resistance.

et

Total. . 1646

————

The work—paying work—done will be, in the 3 cases, as
1—2 and 4.

The expenditure of power to meet the increasing resist-

»

ance will be, as
1—2:5—72.

But while the power cxpended upon the unit of work
does thus increase ; two-thirds of the oxdinary “ working ex-
penses,” upon the same unit, are diminished.

Wages of engine men—general charges—management—
police—interest—are all diminished, as the amount of work
done increases. It is, thus, clear, that if atmospheric resist-
ance were the only thing to be encountered in an increase of
specd ; our trains might travel much faster than they do, at
present, provided they had sufficient worlz.

There is no doubt, however, that with railways construct-
ed and worked as at present—there is a limit to the speed
(depending very much on the several characteristics of cach
particular railway) beyond which the wear and tear increases
rapidly.

T do not, however, agrec with Colonel Cotton in the
view he takes of the cost of speed, considered in the ab-
stract. He says, “ for high speeds a most perfect apparatus
is required, enorimously heavy engines and consequently rails
of immense weight, secure fastenings, §e., and also gentle.
slopes and easy curves at a cost of excavation almost incalcu-
lable in some instances.” (p. 156.)

Now let us look through this—enormously heavy engines*

_ * Mr, Stephenson states (guage commission) that he made saveral
Journeys on a narrow guage line in Belgium, with a small engine, a

“ very beautiful little thing,” carrying 40 tons, at the rate of upwards of
30 miles an hour,
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are not e Ry
oner . o { .ml( speed,  The hcavy ek
alllcctt;,)'l:ni;ilg e aneficmuy; by reducing the resis-
quantity of Workgr::1 sdto i'ltlam to. high speed ; and—if the
-powerﬁ;l engince. Tj“: ii(:l:tlli(lcfntt~to employ heavy ﬂn‘d
1s thus reduced to a minj ‘ ° tracnon- of each it
sums upon the « ‘ fec mum, by the expenditure of lug
same perfection f{‘cr cct apparatus ;™ and, as a result of the
and other portions of StiruCturo,- the wear and tear of rails,
As to “ casy curves” e r‘o‘ad, 1s reduced also in the railway.
for 1'aiIWayS) exa ‘:1:3, and “ gentle slopes™ they are calculated
one caleulated to bear a . mCH.Iculable cost ;" but at
&ifferonce svved ; ‘1 An amount of interest less than the
working cxpensesnbctillli ?vorkgllng CXPCHSC-S; this .saving in
Yesistance to tracti btJ Oun. not only in the diminished
and tear of rOaZI :;n, ut also in the reduced amount of wear
curves, Colonel’ Co?tii’? uvc ntl(;n a,r?dtzctio'n of gradients and
to reduce the gead; W ou. find it, in his tramways, cheap
e gradients considerably below 1 in 100.

Colo .
il ber.xcl Cotton then speaks of the effect of a blow on the
el tﬁlg as the square of the velocity ; and goes on to con-
dontle + ncs, thzrt an engine of double weight, moving at
i peed, strikes the rail with cight times the forceo I
i e 1correctness of this theory ; though it is certain that
at mgh velocities the wear and i oidly (
‘ ar and tear increases rapid
- ; k apidly. FEx-
f Timent has shown that in cases of ¢ impact” the deﬂZ\i f
.41 iron bar i i body
e on ba{ is proportional to the velocity of the falline body ;
experience has not v . ,
. as yet cnabled us to 1
. ! ot ay down an
ﬁn 10156 rule for determining the limit of o pa)?;n(r” 8 eezlr
( . - . X
€r every conceivable variety of circumstances 5

* All wri
writey .
small ; ang 5;2 fﬁ’;‘éeerthtaf; t(}llq W?aﬁof rails from ordinary usage is very
since o stated in “Herapath’s Journal,” not man
» that a worn out rail was a thing nI:)t yet kll(:\]\l';ll], not many months
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< if a hizh speed is required,

Colonel Cotton then says
o double line is unavoida-

when the traffic s considerable,

ble,” &e.
This is a most strange view to take of the matter ; and it 1s
determined ;

one upon which the same writer had already
as a very great amount of

that, if the Bengal railway h

trafic—the way to get over it would be to travel slower.
The fact is that one of the great advantages of the railway

—its stout rails and powerful steam engine—Tis, that 7fs most

cconomical pace of working is—compared to trams and
canals—a fust pace : and therefore it does more work, and

earns miore money, in a given time.

Regarding these extravagant estimates of higher cost of
speed, T nced only 2dd the evidence of a man, whose prac-
tical acquaintance with the subject will not be disputed.

Before the guage commissioners, Mr. Locke says, “1
think it would cost about one-third more to work trains at
40 miles an hour than at 16”—and this without reference to
weight. If he meant trains of the same weight, there is of

course clear gain in working them at the higher specd—40
miles the hour is, however, much beyond any thing I should

contemplate for India, at present.

There is a passage further on— Let us now suppose the
railway worked at low speed such as 8 miles an Tour in
which case all the trains would travel the same speed, so that
a single line of rail would be sufficient.” Here we have the
same extraordinary conclusion!! And then with these vague
data of light rails, light engines and single line—the cost of
construction is brought down at once from £12,500 the mile
to £1,250. This is for the Bengal line, with 2,000 tons a

day. While the Colonel’s tramways for all India are to cost
£2,000 per mile. Really we can prove any thing, if we are
thus permitted to make our own data.
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The subject of the value of time; and its bearing wpon

the railway st 5
N C(l 131, question, does not seem to be fully understood
olone e :

ly . Cotton. He speaks of the Ist, 2nd, and 9

class travellers i i
; ers, at home, as if they travelled at different
speeds ; whereas, the two first always travel at the same
speed; and the last frequently in the same train: the dif
ference of ‘e is -1 i i
. of charge is not owing to any difference in speed;
ut to the size and fitting of carriages chiefly.
W il ) . : .
| e speak of the value of time; and the rich are spoken of
as thos ' i is 1 i
‘} those to whom timc is of most valuc, Time, like every
t lln(" :' k3 . . . . 'q 1Y - . 13 :
g clse, is worth what it will fetch ; but while it is, on this
account, of greater value to many of the first class than to
any other; ‘e ar i f i

y other; there are more, in that class, to whom it fetches
nothing, than there are in any other class.®

The value of railways in promoting saving of time, Is not
to be measured by this or that passenger’s day’s wages; and
to argue that these people can value 5 miles an hour but can-

- 9] 1 1115
not value 20, is to say, a shilling possesses some value to them,
but they are not yet rich enough to make any usc of half a
Crown.

7Vhen, from tramways and common roads, we pass to the
finished substantial railway; and convey goods and passen-
gers, at a higher rate of speed, with safety and regulanity;
the value of time rises throughout the country : every man
becomes so much the richer, as his time becomes more valu-
able to him.

All these statements and arguments are based upon these
erroncous views.

* Speaking of the advantages offered by the railway to the Weavers
near Manchester, Mr. Francis {History of the English railway) says
“ Before the railway was formed, one day in six.was spent in procuring and
in carrying back their work. When the trains enab?ed them to ridc,bthcy
walked four miles to the station with their twenty-eight pounds of work,
iravelled by the third class, and unable to pay for another ride, walked

back the whole of the way, with the silk or cotton which was to occupy
the next week’s labour.”
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1st. That persons and goods must of necessity travel at

high speeds, on railroads. .
ond. That that speed necessarily costs morc money, than

slower speeds upon inferior roads. ‘
3rd. That cost of construction regulates the charge for

transport; whereas one great distinguishing feature in rail-
ways, and all similar instruments, is, that the actua]: cost of
traction being very small, the charge for transport 1s regu-
lated by the amount of business—the number of units to be
conveyed in a given time.

Throughout the whole of his book, Colonel Cotton ex-
presses his Delief that this will be very great, both in pas-
sengers and goods. This granted, it follows, that the rail-
ways, with their infinitely superior capacity, with the resist-
ance reduced to a minimum, and the power of adapting
themselves to the traffic of the country to any amount, and
in any kind, will provide the means of locomotion to the
people, and their posterity, cheaper, as well as better, than
the tramways. :

In this chapter on speed, it is only necessary that I should
notice one of the calculations, to show how entirely, though
unconsciously, Colonel Cotton leans towards his own con-
clusions, by the assumption of the data necessary to their
demonstration. At page 169 we read the following— ‘

Present cost of transit
60,000 tons per annum, 24 miles, at
3 Amnas,............Rupees. 270,000
Present cost of transit on a good common road.
60,000 tons, 24 miles, at 9 Pice. , ., 67,500
10 per cent. at 120,000 Rupees.. .. 12,000

Say.... 80,000
Repairs and management, at 500
Rupees permile.............. 12,000

92,000

Annual saving by common road.... 178,000
el T T
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Cost of transi
rans i |
- Oolt upon onemile of railway, 23 of
60,0 0 tons, onc mile, at -f Pice. } mlm;‘"ldc e
- . LN I Y H ,'-
10, 00 tons, 23 miles, at § Annas ”'9,:)(())
or as, ., ) "”
per cent., at 120,000 Rupees | |, 1‘;70(;0
~3
The object 1 —
object hiere is to s o
of money e c 1s to show, that, by such an expenditur
o' money, ! would be a Toss annually—; e
pon 24 miles of ro e o

02 ¢

; ad, onc mile' i
o s mile'into a railway, and leaving

unmac t ACK 4
. IIIIC tl o
b
C ¢
na le ra IS W 1cye Wl)[]l(l 1 L][“(f aan 1

p Y l 1
sSpe I(ll“ Y tllc sa
o nie amov t ¥
b m upon a \”0()(1 1()dd “ho €2

But let ¢ '

1s sce the data u ;
. ata upon w .
at this conclusion. pon which Colonel Cotton arrives

. « « « Y ~ l
3 .

o
2nd. That ]
. 1c tra cher
quence of it aflic experiences no increase
s construction. A5 - conser

Sld. Ih(lt {8 It
tlle COSt Of W 01] mg a co nmon
o) com 10

exceed twi
ed twice that of working the ¢ ad would not

o ' ailroad—all errors
» .hc calculations made in this pl o
ed imto daily by ¢
Y cvery proj
; cctor of a rai

put into th 1 : Cheniron !
put Into ¢ following words ;—« given a 1 fl’ g S be

Ld ¢ of 60,000 tons annuall oo Toud with o
under ir
e all circumstances) required to ]
allway to cost £12.,0 e
- £12,000 per mil
raily e, the workij

e g one-half those on a common L
will cost in i .

construction, ¢
: ne twent
er—which w , vourth ya
oy ‘ yart
e e d be the safest mvestmcnt—itl o the Lo
7 any man of business oot or the
could answep this ’

ace are such as are enter-

pposing a
o  Cxpenses on
ad, while the latter

The expedi :
expediency of investing g lape
o 4 large sum ip the

apparatus’’ .
depends on the probable “ perfect

amount of traffic ; or the
3

® This is tl
1¢ way it is nri
¥ it is printed, but there js an
3 an errov in gn ’
¢ ﬂ"[u~1
(=3 Cy

v (which i .
(which is to remain the same-
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.
affic it susceptible of increase.
railway would not do,

i
L
extent'to which the existing tr
Let us try, in the above case; as@

how a tramway-would. - T

. v,;,\\: OV . )
60,000 ‘tonsper anum 4 miles, at 3
45,000

ANNAS, cvvveronaenoveers
ost of transit on good common road.

Present ¢
60,000 tons 4+ miles, at 9 Pice.. oo 11,250 *
10 per cent. on 20,000, . 0uee varene 2,000
Repairs, &e., on 500, . 0o vanneaser 2,000
15,250
—

Cost of transit on one mile of tramway, 3 of unmade track:
60,000 tons on 1 mile, at 6 Pice T... . 1,875
60,000 tons 3 miles, at 3 Annas..... 83,790

2,000

"10 per cent. on 20,000, . veeennans

37,625

—_——
stent of Rupees
oney expended on
n road is still far
worth any thing,

Tiere then is a saving to the ¢ 7,575 in
favor of the tramway—the interest of m
o small—but that on the commo

and the Colonel’s calculations, if
that o common road, gosting

it bein
greater ;
bring us to the conclusion,
£500 per mile, and admitting of traffic being carricd on, at
o cost of 9 Pice per ton, is the thing, when you can get it.
It is not, however, intended to make one mile of railway ;
but several thousands—and the anticipated results are not,
that they will carry a traflic limited to the present amount,
cheaper than the common rond ; but they will create & much

* This is the rate assumed by Colonel Cotton, but Iknow ef no road
in India, upon which a ton of goods is carried one mile for v Pice (or a
Penny nearly.) .

1 I have of cours¢ made the expense of traction greater on @ tram-
way, than ona railway; though 1 have here made the difference muclk

less than it would be with such roads as Colonel Cotton proposes.
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larger traf 1 \
ger traffic, and carry that cheaper, when created, than roads
or any other means could. -

' Of the cffect of speed, on the social and commercial condi-
t1.on of a people, we have sufficient cvidence in the ‘cxtr :
dinary influence it has excrcised in England. There ;ve lemci
the best roads in the world ; and we had many hundred fla 3
of canal before railroads werc introduced ; Lut creat m'l ?b
the benefits which the public derived from tahosl as’ “]?10
much as the canals contributed, in the form of ¢l - O'r -
port, to the development of the resources of the collfln i)' fl‘ms'
the 1)1:01notion of its general prosperity ; it was 1'c=el'1'} ’lagld‘
‘.chc railway to exhibit those eficets to an cxten£ un~ lf oﬁ 10l
in the doinestic history of our own, or of any othcfzt)ini iy

ry.

- ‘What was this? cheap transport? The canals were cl

in onc sense; heavy goods of small value were dr ol o

the cheapest possible rate along them ; but no tr :
- thought of this cheap kind of locomot’ion ; Whil1

tion of the gencral traffic of the country: y

agged at
avellers ever
) Q largc por-
m goods valuabl
cnoue . - ¢ apie
ugh to pay for speed, were moved upon the common road
roads.

If the canals produced comparatively little effect upon t1
T he

manufacturing interests of the country, they produced still
d sti

less upon the social and intellectual condition of the peopl
c.

The following statement, talen from Herapath’s journal 3
su{ﬁci.ent to convey some idea of the ¢ ﬁ'ecé 1)1’0(1\’1301111?])“ is
superior power of a railway upon the country at la C: © by the
as upon the interests of its own proprictors ‘In‘ 1]0 .C’ as well
not only increases enormously the amount c;f traf e
d-efnand for transport ; but while it threate -M @ and the
neighbouring canal by a monopoly of the \;h 115 19 destroy a
ral traffic, it makes compensation, by Cl'C’itiS: of the gene-
s

den : : .. an increased
nand for the peculiar description of work, bos e
thie canal. %, best adapted to

ase it

* April 30th, 1853,

&)
Q0

The Grand Junction Canal in 1833, when the London and
North-Western (railway) act was obtained, carried annually
708,257 tons of merchandize local and through: and in the
vear 1852, no less than 1,144,579 tons., In the same year
(1852) the Londen and North-Western carricd 3,308,622,
including coal.® '

It would be an error, in the very outsct of the discussion,
to talk of the valuc of speed as the thing for which we con-
struct expensive and substantial railways. The question is
what are the advantages of the solid rail, and the locomotive
engine ? These—Characterized by a power as readily display-
ed in the slow draught of heavy loads, as in the rapid move-
ment of lighter ones; they perform their work cheaper than
any other kind of agent, and at a higher speed: cheaper, in
part, because quicker.t "The necessity of sinking alarger sum
in their construction, than in that of other descriptions of road,
is a disadvantage met, and more than counterbalanced, by their
immense capacity for creating a traffic, cud for performing

a very large amount of work.

One thing must be mentioned as essential to the cconomi-
cal application of a yailway ; as indeced it is in all similar cases.
[ here must be work, or a promise of a specdy supply of work,
up to its capacity. A man will not buy a horse to do the
worls, that a boy could do n the same time with a wheel-
barrow. That the trunk lines in this country are likely to
afford sufficient worls for these mighty labourers, few, I think,
are disposed to doubt. .

The “wear and tear,” and other expenditure attribuled to
high speeds in England, is explicable, not upon the theore-

# There is a difference in the extent of cach; but the fact shows remark-
ably enough, the vast power of the railway.

< Before a Committee of the House of Commons, Mr. Seymour Clarke
says (1606) “the great objeet in the coal businessis to carry quickly and at

a low price; in order to carry ata low price we must get the waggons
out and home in the shortest possible time.” gth Report Railways and

Canals. ) .
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tical principles advanced by Colonel Cotton
velocities, but to accident
working arr

» Against high
al circumstances involved in the
angements of a railway ; such as,
stoppages involving use of the bre
Land, the rapid pass

the frequent
aks; and, on the other
age of the express trains over crossings,
and round curves, &e. Indeed, for all practical purposes, a
limit is placed to the speed of trains by the frequent stop-
pages, without which the railways could mnot perform the

part assigned to them. It is evident that, with stations cvery
6 or 8 miles, there must be a great loss of power in attempt-
Ing to use a speed, so high

s as to be scarcely attainable before
1t must be again slackened.

Morcover, the higher rate of speed h
plied to passengers only; a
convenience of the public
trains, renders it impossib

as been hitherto ap-
nd the necessity of mecting the
by punctuality and frequency of

le in this case, as is done with
goods, to make up trains witl, the maximum of profitable

load. T have more than once travelled a hundred miles, in
Lngland, the only passenger in a carriage, arranged for eight.

Lastly, T cannot believe, that with the urgent dem
of late years, for economy and judicious man
the part of Railway Directors,
have gone on Increasing, while the charges hav
did they not find, that, up to those tates, at all events, the

higher velocity was more than counterbalanced, by the v
lue of the additional work done.

ands,
agement, on
the rates of speed would

e decreased ;
a-

L 4
"7’
TRAFFIC—WORKING EXPENSES—TARIFF,
°
—_—
It has been seen, that the actual
2
mile, upon q railroad,
cipally

charge, per ton per
does not depend solely, nor even prin-
s> upon the original cost of the line although this

95
’ de
i ’ » Clolonel Cotton’s moc
s the Impression that 1s convey ed by Color
is the .
of arguing the subject. 1
i y ends— )
e dCP_ ¢ traction which decrcases
cost ol tIe
1st. On the

as the

A.

er perfection. oo
voad is brought nearer per fecti e
ond. On the capital invested. v ovnue s

.. C
On the amount of traffic. v eovv o vt

i o former—inversely as the

Tt is in fact, directly as the tw

3 B -), 3 G < 1 n llOt
tter' —OY more ;tllcﬂ- 1S .14 E C uld I 11 1V C SIIOW
1(|.

lent
but that, if the work has a sufficie

. c: | ont
only that it ey o it 2ill be, less on the more expensiy
3 1w ’

ficld for its operations, ol
er one. .
i an on the cheap ‘ .
gty however, illustrate this by some obs
We may,

]) er Constl U.Ctloll m p 1(11-. .
) l ne now Lll)(l thlb Lllt Of Il L
upon me

We will look at

ning westward nt

i dasi
TWhat—introduced £
s .

¢ ynmade tracks’—Ww hat

i  traffic can
Assuming that trafl

a common trunk road, like that 11%: (11 II;Z-
this part of the country from 1. ¢ s

5 ¢ is into a network of bad roads

have been its effects ? '

be carried on, upon this neW.
. t twice the pace, and half the cos.t oi;1 tl;e‘o;(}?-

ok l'mc,'a vy into it all the traffic, destined for o
;t Wluyd;iil 1included within a space, represented by

dras, of cvery kang,

. s, the licight
: f which, the apex being at Madras, is ¢ ualo to

® triangle, » he lencth of that road, the basc 1s ¢g

1¢ o

lines;

: tot
bClng equ&l . ioht
imes its height. .
one and a half tim a railway for the trunk road—a

can be carried at swx fumes the
‘ “ de
n the “ unmad
d one-sizth of the charge of t?mt o [ umace
SPCed 5 ace. over which the influence
e affic upon which it would monopo

Let us mow substitute
railway, by which traffic

tracks.” "

v is estended, the tr
S i ile 4 will de-
ys be less on the bedter railway, while 5

" Of these A7 o nd the amount of work they have to do.

iy ach, o
nend upon the capacxt} of eachy ©
} ~
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lize, be i
> becomes a triancle of whi
: which, the i
o boeom g s apex being at Ma-
ras, height the length of the railway, the b ¥ ‘L“
sz tunes that length, - e e femeatly
Thus, if railway i
T\hdms,g’t the 1&111\*. ay is extended 240 miles westward £
~ladras, 1t must draw upon it, besi i c teafi,
s, ' » besides intermediate trafi
in; e cld for that town, embraced between two lines .
s o .( L e ] .
Spicc . '1( 1£s :}t an angle of 140 degrees. The o ]fl'C(IBt
3 36 Mad . ares
ucs o ributing to the traffic, on the present commc?no' t\lle
¢ to that contributing to the trafli rond as
et athic on the railroad as
Now C 1
o 1_010111-01 Cotton thinks the present traflic or
oad 15 100,000 tons annually. T put it d on ot
own at

J . <l 4 s < d
3 3 ¢
0 ()OO Be IrIng 1 1 1111([ th lt, upon the '11)0& ccC 1(}111 fl()IlS
a a
> B

l ~Cllt tl LIIIL 10“(’. dldllls an C_xtent Of Oll]lh‘ one-
111(2 Yes C y

f. 4
ourth ()t tlmt W ]11011 a lallh d& WO uld. (lldlll Is lt 'CO() lllLlCh
> )

to estimate 2
ol excltl}:s;: ‘ff’{c;r:;n such a railway, at 200,000 tons an-
increase, that Wouldl'; .-S,enfg‘r crs, and without reference to the
ranspore? anse from such an improved system of
. S’Xc]:llowk;dging the railway to possess power of 4 h
rder than the tramway .. R ' of a higher
1"0l.k_'exllib?tzlfgzliyin—t;hat.’ n 1ts speed—in its capacit;}fls;
mexcly sources of o 1¢ road and the engines, we sce not
to iteclf, for m‘,—aken‘ifo. tslc at the outset, but means, peculiar
mulating thom § g he people of the country, and sti-
o 0?1 10.1'111ntophfc and energy ; we must, befm.; v (] sti
UICY € X : 3 L
et ;v 1(—0 OL‘ .thc 1)1ctur-e) and pronounce it alle O?L
o . VO cxpensive ! enquire whether the cgr o
1.1.1t1ansport on 1, must necessarily be, or is I‘f;fyej)cr fon
HgI 11?2-.t}m1n on a tramroad, costing Q0,060 Rupc;:il}y to b ©
don q; i -f,rs io‘wn that, on the trunk line now under cc:ri ‘?-ule.
maic";l a‘t;;gol 8565110 tf affic drawn into a railway, may bz i;ltc-
tons a day. :Thi" °ns r;mma}l}:—s,a}’: in round numbers 702
fect follows cav % 10 the existing state of things: and ,f o
ause in the usual manner, this n: ud, if ¢
ust Increase:

A
Ji

hose drawn from the very verge of

¢ince every tom, except t
cheaper and quicker than it ever

the space so drained, comes
did before.

Now I think, whatever Colonel Cotton’s opinion may be
as to the necessity of going slow to get over a great amount
t men will agree with me, that the capacity for

of work, mos
will be greater in a machine

performing any amount of work
whose maximum useful cffect is attained at 12 or 14 miles

an hour, than in one whose maximym useful cffect is at

2L or 3.
If the special charge of transit,

2L or 8 miles an hour) be, on the tra
miles an hour, is 1d., (I am con-

ference to make between

at its most profitable pace,
mway id. per ton, and

that on the railway,at 12

fident that this is not too greata di
the expenses of draft on two such roads,) it is not too much

to assume that the capacity of the railway is double that of
the tramway. How does this effect the charge on the unit
of traffic?
Assuming the original cost
Tnthe one to be.. . oveevvaseess .£6,000

T the other. v er o eavareanes .£2,000
The special charges on cach ton of goods charged one mile.

Tn the ONne Case. .avvesovens 1d.

Tn the other. .oeeeevess oo 18-
Interest with other gemeral charges.

Tn the one Case. .. es.sses« £100

Tn the other «...oeeeersee - £300
The total charge for each ton per mile will be
Tn the tramway «voe.eeesoee 30+ 1
In the railway...ovs o0 on- 36 F =2

T.et C the traffic be equal to 200,000 tons.

The 3d. + £310:L§ga — 248 farthings the charge for {ramway.
And 3. + L = 1-70 farthings the charge for railway.
I
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- In the above caleulation, T have, for simplicity sake, divid-
ed the whole expenditure into two kinds, the special indis-
tributable costs, and the general charges (including interest),
the proportion of which, allotted to cach ton, or other unit
of work, of course varies with the amount of that work. In
doing this, I have given, under the first head, as invariable,
much® that ought to have been placed in the other category ;
and have thus given the advantage to the tramway.

Monsicur Belpaire, in his valuable work on the Belgian
Railways, shows that, in the movement of a ton of goods
onc mile, the actual fixed cost is only about (0:07d.) the
seven hundredth part of a penny; while the total expendi-
ture (on the Belgian lines) upon that amount of work is
(exclusive of interest,) 12 penny. The difference shows
the proportion of the ““orking expenses” which (as 1s the
case with the interest on first cost) is reduced by an increase

in the amount of traffic. The same writer gives, subsc-

quently, a table to show how the actual charge on each ton
is reduced by the increase of traffic, and by judicious ar-
rangements of trains; and he brings down the cost of mov-
ing one ton a mile, from something above 4 pence, when the
traflic is light and the trains worked at a disadvantage, to
about seven-tenths of a penny, when the trafic amounts to
100,000 waggons a year over each mile, and the railway and
rolling stock are judiciously worked. In fact, while the
expenses which depend upon the resistance would certainly
be higher, on the inferior railway, than they would upon
the other; a portioﬁ of these very charges, being distribut-
able, would fall heavier upon each unit, as being divisible
among a smaller amount of traffic. .

I have said nothing of canals hitherto—Dbut the same mode
of reasoning will be found to apply to these also. There is,

* Much, even of the locomotive expense, will be found to vary in-
versely with the “ work done,” in the charge upon the unit,
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¢ 1%
however, this marked difference between a “ slow spo:i:df
canal and a tramway ; that in the former, the cxpense .o
« draft” is at those slow speeds much below thz'xt on a rzu%-
road ; while on the tramway (which is a bad rallwfx)‘,) this
cost of draftis much greater. It may not be out of p.la":c
here to allude to certain statements and arguments, exhibit-
ed at page 241. S

We are first told that every body who had previously
written upon the subject of railways and canfds h’?d (s’hov\n'l
“ o fundamental misapprehension of this subject.”™ CUni-
versally railways are spoken of as su'bsl.z'tutc-f f'u‘r canals,
though nothing can be more falsc than this idea.”” 'Themean-
ing of thissentenceis not quite clear. If a man proposcs t.o
substitute a railway for a canal; I cannot sc.c that he 1s
cuilty of any  false idea.”” When another w1tlt, perhaps,
cqually good reasons, proposes, in some other 1?ca11ty, to sub-
stitute a canal for a projected railway—there 1s not, necessa-
rily, a « false idea.”  DBoth together may be reconn.nended,
at one and the same time, and yet the idea be a very just one.

Among those, who have been lately called upon t.0 w'ritc
upon this subject in India, one officer gave his opinion in &
report to the Governor General, dated 1st February 1853, and
since printed, as follows.

¢ In the case of navigable rivers and such as the Godavery,
which it appears probable might at no great cost be render-
cd navigable, that part of the country to which they already
furnish a cheap and ready means of transport, may, as a ge-
neral rule, be left without railways till the more pressing
necessities of other portions of the country have been provid-
cd for.

1 have only further to remark that the line proposed® on
the castern coast of Madras lics over a country singularly
favorable for the construction and supply of canals, "The

# A line proposed for a trunk line of railway by Major Kennedy.
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tccc)n;s:(r)gitclzrlxi tatlllglc}w;?rkxng of a canal near Madras, so short as
aoeee fect on the development of traflic, lias been
o e ‘lnlt Lvery favorable results. A proposition has been
m;d (t:], ang ] believe sanctioned, for.cxtendiug;' it a few miles;
1ere 1s no doubt that communication by canal might be
g)e;cd along the coast between the now fertile deltas C:)f the
N zr:zi;),li?: gaux'cry ﬂ.t a far.less cost than a railway,and far
: { competing with the present coasting traffic.”
ht'.lhc argument proceeds on the form of a very “simple caleu-
o th vl of g o o 2
. g arried, a canal at 8 miles an hour
may. carry grain 1,000 miles cheaper than a railway at 14—
Possibly—probably, in most cases—but not necessarily. *

\J
b.tCol‘onel Cotton, to show this, takes the cost of draft, ar-
"1 r.anly, at 4 Pice in the one case and 1 Pice in the other—
ag; 1
gainst the railway: but he leaves out of the question the

nter .
terest on first cost and the general expenses of manage-
Ment, &c.

.NOW I .freel.y admit that it is not likely that a railway will
;Z:;Ze§t?ﬁizgcgizzzi;gn)ﬁlzt cost, manag.ement, and .all ex-
i eat a canal in the carriage of
Cll.eap goods—bgt there are circumstances under whiZh it
‘mlght do so—and it is under these very circumstances that
In some cases, the railways have pressed competing canals sc;
hard in England.* .

f‘&t page 250 Colonel Cotton introduces some trite obser-
Vations on the effects of profits, on the value of shares; and
shows that the mere fact of a shareholder in o canal, who
bought shares of a nominal value of £200 for £2,000, los-

* .
“’hig? the Eeconomist (March 11,} I find in a notice of a work by Mr.
or tthor.th, in America, the following passage, “ yet the railroad system
Shoul§ western trade is said to have superseded the canal system—we
such § say rather it has come to its aid.” Again, “ the railsare carrying
nereasing quantities of goods and carrying so cheaply as to com el
the state of New York to lower its canal toll?s.”J . 1 F
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ing by competition with a railway, does not prove that the
latter is working cheaper than the former. I do not see, how-
ever, that he has taken any notice of the fact that, of the ca-
nals now quot;zd as paying (in spite of the railways) a cer-
tain dividend, few if any are paying that dividend on the
considerable portion of that

paid off. How a

original cost of the canal ; a
cost having been, in their palmy days,
railway may compete with a canal may be seen from the
statement already made regarding the quantity of heavy
traffic upon the north-western Railway and Grand Junction
Canal: that they do so compete with them is clear, from the
evidence of men intimately associated with the canal inter-
ests.

Trom its superior power, from its cheapest working rate
of speed being a high speed, comparatively, the railway
monopolises all the fast traffic of every kind. Indecd there
is nothing, as I have observed before, on which speed does
not tell to some extent.®

Having thus withdrawn from the canal all the lighter
traffic of every kind, passengers, mails, bullion, and goods
of value, manufactured or others, the railway has still stomach
for more work; and picks up raw produce, minerals, &c.,
carrying them at the smallest fraction of profit; such small
fraction still adding to their dividend.

The charge for transport in cach case may be found thus,
taking our former mode of calculation.

Special cost of locomotion in the canal. .. .1 Pice.

In the railway. .ovvr e iivevenens oo d Dice.
To cach of these must be added a proportion of interest
on capital. 'The railway clears 5 per cent. already by its

* The great northern railway now carries beside passenger traflic 17,000
tons of coals per week along its line at 4. a ton. Does it manage this
large amount of work by slackening speed on traffic of all kinds 2T sus-
pect not.
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passenger traflic, and is satisfied to have 4 a Pic profit on
cach ton of coals—the canal having a capital invested of
20,000 Rupees and 50,000 tons of annual ir
goods, must put 4 Pice, on cach ton
similar dividend.

aflic, in heavy
> In okder to gain a

It is thus that the railways in England do press upon the

- canals, by their superior capacity for work, which capacity
depends mainly upon their going quick at low prices, quicker
than canals, roads or trams, however worked, can manage.*

It is clear from the above, that while, as Colonel Cotton
remarks, the question is still open, what kind of communi-
cation is best for this country; That question is to be con-
sidered with a little more care than he has bestowed upon it.

I look upon his proposed tramway as an inferior descrip-
tion of railroad ; not likely to be adopted with advantage in
any general system of highways; though very uscful in mi-
neral districts and other speeial cases.

In determining whether, in any particular case, we should
have a railway—a canal—or common road—ive have to con-
sider, .

Ist. The character of the country.

2nd.  'The probable cost of construction in each case.

drd.  The probable cost of maintenance and working in
cach case.

4th.  The amount of traflic to be anticipated.

5th.  The pature of that trafhic.

Lastly—the results, social and political as well as com-
mercial to be desired and anticipated from the highway in
question, e

* The following is an extract from the official “ census Report” for the
united States, December 1st, 1832, after stating that before 1860, there
will be completed 35,000 miles of railway, the writer says, ¢ The usefulness
and comparative cconomy of railroads as channels of commerce and
travel have hecome so evident that they have in some measure superseded
canals and are likely to detract seriously from the importance of naviga-
ble rivers for Jike purposes,
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If it were possible that any country could be in such a
condition as to furnish an cnormous amount of heavy t:heap
goods, upon any given trunk line; without their being at
the same time a large demand for passenger traffic, a?ld the
quicker transport of costlier goods; and if loc?l .cn‘cum-
stances were not opposed toit; I should say, thig is a casc -

for a canal—but such a casc is without an example.

If—as will be found in some cases in this country, th.crc
were circumstances peculiarly favorable to the construction
of a canal, while the development of a mixed traffic did not
promise to be sufficiently rapid to encourage the const.ruc-
tion of a railway, I should say, “ lay (.lown the canal, let it do
its best towards the general traffic of the country; and let
the railway follow : as the business of the country increases
a railway and canal may well work together.” )

In this part of India, I agree with Colonel Cotton in
thinking, the construction of a coast canal would be a mea-
surc, wise, simple and benefical. But I should look upon
his proposed canal across the Coimbatore district, with a
lock every mile, and a summit level on a district, m.ore

scantily provided with water, than any in India, as a griev-
ous mistalke.

I am by no means disposed to enter upon so unprofitable
a discussion as that of the general merits of a canal versus
those of a railway ; but I cannot avoid noticing the manner
in which Colonel Cotton has treated the subject in quoting
the American works. He does not take into consideration,
how remarkably in that case the natural features of the coun-
try promote water communication®; their magnificent ri-
vers and lakes feeding and supporting artificial, connecting

channels.

* Of 587 miles of inland navigation in North America (21 only are by
artificial canal,
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One thing how i
e th g ho ever is clear from these statements, assum
g that they are derived from good authority. vi
ing that they ived g 1ty, viz., that th
-lmnplt on the “ Lric canal” is <% of g penny per to:
Cr m . - . o . e T 3 . '
per mile; Wlnl-e on railways in England it is only 3d. or
a penny, at this moment. )

5
T5 O

We observe another fact too from these statements. vi
that to effect this—to create an instrument, in the s} by
.canal, that should transport goods at 2 of,a peun rmp? o
it was necessary to expend in construction no less thafl E‘?" lf‘o(;l(
per mile. This, taken with the fact that, in Enfrl'm:l e :
lines of railway which cost £35,000 to’£50 OODO‘th  ilo
.coals arc now carried at § or %d. per mile, is ;er enc(:) m'ﬂc‘l
ing to the promoters of railways here, where \Vyf; c P

. an .
plete them for one-sizth of that sum.* com

I lia.ve,‘I think, said enough of Colonel Cotton’s argpu.
ments against what he terms ¢ high speed” (that is, well ;
str1.1cte(1) railways, on which, at considerable ﬁrs‘t co:t“:; ope.
ration of carrying goods and passengers is faciI;t;t l(fopc'
cheapen_ed; butit may be as well in concludine thiﬁ | -and
our subject to say a few words on the capacity ;,f‘tlS e 'Of
ways for the performance of a given amount, of Wor]'l e el

N,

Not.hiug more clearly shows the very narrow and i

f.'ect view which Colonel Cotton takes of this S;E e
such a passage as this, at page 247:  We smiok gGCt fhan
say, -ﬂt(lt because my Lord and Lady fozm(lg(: asﬂ:well
sufficient to carry their own persons, therefore all -th e
ers on.tlzc state ought to carry their hundreds ng; Jerm:
goods zfz Gentlemen’s carriages nstead of wa no e O'.f
the capital invested in reducing the inequalities ‘Zg(;ﬁz ;;:5 ’1f

W’s

. sur 1 . : ot .
rface, in purchasing rails, and fixing them secure] th
Ys us

* s ].' o
peaking of the Huddersfield Canal Captai
Committee (5th Report railway and canal),z}‘pggxleég:fSa ;z?r‘lsnybef(;re the
7 4 ton pay

upon a canal which hardly ev 3 t .
Cari and » grenter tafiot 3 ven paid a dividend with o very much higher
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reducing the resistance as much as possible, was simply in-
tended and calculated to cnable Lords and Ladies to travel
quick ; and had no effect on the conveyance of ~such vulgar
things, as turnips and barley. This, too, with the fact al-
ready mentioned, that one railway in England has been late-
ly carrying 17,000 tons of coal, a week, over its line at id.
the ton per mile.

Might we not, with as much justice, point to the palaces
in Manchester, the splendid buildings, the expensive fittings,
arrangements pexfect on all sides, and contemplating, with
the amount of capital sunk, exclaim, ¢ such an employ-

awe,
al may do well in a country where Court dresses

ment of capit
and costly manufactures are required ; but for the poor people

of India and their clothing, commend us to the cheaper hand-
loom!!”

The fact is, that, in the best description of railway, we see
nothing more than the operation of a system which is daily
being applied more and more extensively in Europe: the eco-
nomical employment of capital, in the concentration of power;
by which the most minute and contemptible unit of work, a
button, or a doll’s eye, is executed at the cheapest possible
rate.

I have before alluded to the errors into which men are apt
to fall by a too great dependence upon averages. It will be
not out of place, if I again illustrate this, by an allusion to
Colonel Cotton’s mode of applying the average in calculating
the relative cost of traffic upon a railway, and one of his tram-
ways ; by throwing the whole of the traffic into a lump, and

assuming one rate for all. He thus deprives the railway of
one of its most remarkable and characteristic advantages, the
ating a demand for a large amount and great
ork; and adjusting its tariff to the several des-
so as to make great profit out of some, car-

power of cre
variety of W
cription of traffic,

rying on the rest at the cheapest possible rate.
K
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As an ex :
. a example of this and other crrors into which Colonel
Jotton has fullen throughout his book, T will tuk
onon b : g ook, I will tuke the fol-
wing calculation at page 182,

gl Speed Railicay.
C(-)st of 100 miles, at 80,000 Rs. .. .80 Iacs
Working half of the 100 miles for o
.ﬁvc years, at 30,000 Rs. amile.. .75 lacs
Ditto half at 4 Pice per ton, or one- -
ninth of the present rate. .. ... .. 8 lacs.

163 lacs.
Cheap Rartheay.

Cost of 100 miles, at 20,000 Rs. .. .20 lacs
Cost. of working for five years, at .
2 Pice %5 of the present rate . . ., 4 lacs,

Q4 lacs.

——

Saving on the cheap railway, 139 lacs
] Voo acs.
. I\}?W one fundamental mistake which the Colonel makes
n this and other similar calculations, is in assumine first an
am raffic ; \ y
ount of traffic ; and then a cost of working without anv
ference to tl 7 ne
¢ to that amount,
t 11111. the above calculation the cost of the railway is stated at
00 .1gh a figure ; but Ineed not dwell upon this. The time
vequired to execute it is cxaggerated greatly. The chea
qu - - . » ) ‘ )
: ailway is assumed in the calculation to have been ex ;
in “ no time;” the tng” i,
3 ;7 the * working” is assumed in the one case ¢
. 3 . « O
¢ 4 Pice, in the other 2 Pice; so that, in t] i
ve s ey B 1e one line made
. pensively to ensure cheap working, the “ workine” cost
i : .
8 d(;)}lble, that on 2 tramway worked by cattle with steep
frr‘ . . = .
gradients, sharp curves, &c.” Thisis an easy way of proving
anything. pons

i ,
Now let us proceed in the ordinary way to see what the
s . - . . - . . ’

cost of transport, (which is the very thing we want to arrive

so—

0O
t) would be—fortunately Colonel Cotton has given us his hy-
sothetical traflic—160,000 tons.
Working expenses include all expenses properly so called,
s« Jocomotive,” &c., but in getting at the

¢ management,”
probable © charge” per ton, we must include interest on

zapital, say five per cent.
Now we will start, if we can get hold of such a thing,

with a fact.

The locomotive expenses on the Manchester and Leeds
railway have been stated before the Guage Committee to
amomt to Sour hundredths of a Penny per ton per mile—
double this for the cheap railway and we have cight hun-

Let the other clements of working expen-

drediths per ton.-
Then the total becomes

ses in both cases amount to 0°8.
In the good railway..... .0-12d. per ton.
In the bad railway........016d.

The expenses per ton per mile on 160,000 tons will be
..160,000 x 0-124. = £ S0

On the good railway..
..160,000 x 0°164. = £106

On the cheap railway. .

The charge for interest,
that the railway cost £6,000 per mile, will be
On the good railway...co.oveeess .£300
On the cheap railway...o.oevees .£100

The additional charge on ¢

swill be -
: N B

In the former casc . ... £ o000 = 0454,

100 _ A=
In the latter case ... ... & 50,006 — 0-154.

rience,

The charge must therefore be
In the first casc . .0°12d. + 0-44d. = 0'57d. per ton.

In the sccond casc.0°16d. + 0'15d. = 0-31d. .

assuming according to our expe-

ach ton per mile to meet this

By this mode of calculation, we should find that when

the traffic reached 1,200,000 tons per annum, thc milcag

charge upon cach of these, to cnable them to pay alike

¢
)
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per cent. upon capital, would be tle s iz 0-18¢

; e e e e same, viz. 0°18d. per
on per mile.  This is however, taking
the better class of railway ;

traffic,noneof the advantage

the worst case against
gtving 1t nothing but slow speed
baffesnoneof sof the higher and more profitable
escription of work : s ; 1 i i
rip 5 and wholly putting out of sight its sur-
passing power to stimulate commerce and create traflic as
. y ey ‘ ¢ ‘
well as the impossibility of the cheap railway ever carrying
0 F ey 1 ‘ .
1,200,000 tons, or even so much of ; - railw:
t as the better railway
s ’
could.*

* But now let us suppose that out of this 1,200,000 tons, a
portion represented by 100,000 tons, consisted of that fast
traffic of passengers and light, valuable, and perishable zoods
much of which the cheap railway could not carry at alol. ’

The total amount of interest on the £6,000 is £300
To the working expenses on these 100,000 tons .

e m
add a handsome profit—say—a h ey

: alf penny a ton—then
3d. X 100,000 = £208 profit on this portion of the traffic ;

leaving £300—£208 = £92 to be earncd’ by the goods—

92 . 2
£1,1uo,ouo = 0°0°d. (RJT) Ofapenny) to be added to the “work-
ing expenses” for the cost of transit, which th
en becomes
0-12d. 4+ 0:02d. = 0°16,
Colonel €otton seems to entertain some singular
cul;

. ' appre-
hensions regarding the amount of traflic,

! on such a line as
that of the Bengal railway ; which he thinks will be more

than the line can conveniently carry. Ts this a‘grievance ?
Do men generally complain they have too much Ogrist com;
ing to their mill? What do we with 5 common road when
it becomes thronged to an inconvenient extent ? We widen
it—so do we with a railroad. The “ Gyeat N

- o o orthern” of
ungland are ying - 9 1

g are actually laying do“n.m proposing to lay down

* The above calculation is intended to sho iewi
aleula w that viewing j

under the worst possible aspect for a railway—it w‘olg]‘:lm‘,’e:hiv}f ubJSCt
traffic reached a certain amount, work cheaper than the tl?am’“"‘t ? uf
posely taking an extreme case, I have assumed that the tramwa ng)uld
carry as much as the railway which it would not, ’
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an additional line of rails to accommodate their increasing
and remunerating coal traffic.
"This is however an anxious moment for so large and ex-

i ; ilw “tre ing in
pensive an apparatus as a railway. The traffic coming

must be beyond its capacity in the first place—and then suf-
ficiently beyond it, or having sufficient promise of so great

an auementation, as shall give employment to the additional
I3 (¢ to)

amount of roadway proposed.

"The traffic advances on a railway in this manner. There
is a speed at which the engines do their work Wlth' the best
possible effect—say 15 miles an hour. The traflic increases
until, at that speed, there is a risk of choking. The speed
is increased to (say) 17; but the profit on the additional
traffic, thus mastered, more than compensates for t.he ex-
penses of the increased speed: traffic pours in; but if they
increase the speed further, the additional profits, at the pre-
sent charge, will not make up for the additional expenditure
due to the additional speed. The railway is saturated: then‘
comes the question of a general rise in the tariff, to .keep .oﬁ
farther increase in traffic ; or additional accommodation with
the same or cven a reduced tariff. . '

Now a single line of good railway, with its speed, will do
far more work in a given time than a tramv\.’ay. The for-
mer would accomplish with one engine a mxlcagc.of 40 or
50 thousand tons in 12 hours at the cheapest possible rate.
The latter would require 200 horses to do the same amount of

To make the cheap railroad as accommodating as the

work. . : .
ould be necessary to add more lines of rails. This

other, it W .
woulc’l bring the total cost up to that of the better railway.

. We might then have accommodation for all, in :connagc; bus
not one step should we have advanced to“-fards 1m1?rovelT1ent
in the character of the highway : more of }t, but still of infe-
rior character. We might add 20 parallel hne.s 5 but we .should
still have light airders to bear very light weights so light as
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“ notin the least to affect the rails,” *“ sharp curves,” “ steep
gradients,”—travellers, troops and mails would still be limited
to 5 and 6 miles an hour. Morcover, add as many lines of
rails as you choose, the superior railway if worked up to its
capacity must work cheaper than the other. '

On the railway, supposing there to be a single line, and
stations every 10 miles, 6 trains might run during the 12
hours cach way ; and the character of the road facilitating the
economical application of steam power, cach of these trains
¥ould take without difficulty 200 tons (nett.) It is thusnot
too much to assume that such a line might manage, at its most
cconomical rate, 1,000 tons each way, or 2,000 tons a day—
700,000 tons per annum. On the tramway, with the same
number of stations, 2 (through) trains, each way, at 3 miles
an hour would be the utmost that could be managed : if there
were 250 tons each way each train would consist of 250 tons
gross. This would require upon such a line, with steep
gradients 50 good, horses at least: allowing each horse with his
load to occupy 15 yards—and it would not be an economical
application of the horse to have more than one to the same
load—would give a length of train of about 900 yards; some-
thing more than 4 a mile. Such a train would in the course of
the day’s journey—40 miles—meet two others and no little
time would be expended on thesc occasions.

If the stations were more frequent, more trains might start,
but more time would be lost. I do not think it possible there-
fore that such a line could accommodate above 250 tons each
way daily, or just one-fourth of that which the railway could
perform ; and the passage of any quicker trains would be ut-
terly impossible. :

In order therefore to give the tramway a capacity for the
performanceof very heavy traflic equal to that possessed by the
railway we must give the former + lines of way to onc of the

1

i Tiereas

atter.  But this would cost £2,000 x 4 = £8,000, whereas
Yie latter only to cost £6,000. '

If however we arc content with a .
what would be their respective merits as investm
ed up to their capacity !

Railway working expenses..... ..

single line in cither case,
ents, work-

0-2d. per ton.
0-5d. per ton.

"Tramway do. S . o
1 ! v 2d. per .
Railway charge (say). ..« -« R : ; 1 o
. 2d. per .
Tramway do. (the SQAMEC) e o e ne o . 2d. 7

Profit in cach ton.

Railway - 0-53d. per ton.
al ,( P IO R R B R i
T nm\:xy ..... 045d. per ton.

TRMWAY cren oo anne oo o
-ofit in railway.
Aggregate profit in railway

T1gx20 >
which is on a capital of £6,000 =
Aggregate profit on tramway.

180,000% 45 — £337
12x20

which is on 2 capital of £2,000 = 16 per cent,

We have herc argued from a fixed charge, on two
resulting dividend—Dbut let us now take a fixed
the country would be affected—what

20 per tom.

zuch

railways, toa
dividend, and see how

tapiff would be. ' o
th(leqtrihe dividend be five per cent. This on the railway

would be £300 per mile, which divided among 700,000 tons
gives 0'1d. = % of a penny. .
Then 02 + 01 = 0°3d. of a penny per ton per mile is
charge for the ratlway.
theln fh: other case we have interest on first cost £100.

a . .43
Then £rao = 0184 and 03 + 013" = 043 ov g ofa

180,000
penny, a8 the charge per ton for the tramway.

Therc is yet one observation to be made regarding the
traffic to be expected in India.
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With trunk lines extending many hundred miles and

draining such a vast extent of country as these will, there
cannot be a doubt, that the traffic will be greatly increased ;
or that, being chiefly raw produée, it will be very bulky;
ncither can we doubt that there will be a great amount of
passenger traflic, though there is little to be seen now.

It is well to remark, however, that the increase in the
traffic on any particular line will be of two sorts; duc to
two distinct causes—the one will arise from the tendency of
the improved road to draw into it existing traffic from each
side—far and wide—ghe other will depend upon the effect
produced by the railway on the means—the habits—the
‘minds of the people.

The former increase will show itself very soon; the latter
will be much more gradual, as regards goods—the passen-
ger traffic will develop itself, I think, very soon. In the
Iatter case we have the materials recady—the men, women
and children. In the former, the produce has to be raised
—an Increased amount of sugar and cotton can only be ob-
tained from = greater breadth of land being brought under
cultivation ; or from an improved system of agriculture being
followed upon the land already cultivated. Both these causes
will be at work ; and the effect, though gradual, will be sure.

Colonel Cotton speaks of the country, as already full of
population, and yet with an unlimited extent of suitable soil
still available ; which sounds somewhat paradoxical. Not
so full, in my opinion, but that the cffect of the. railways
will be to fill it fuller ; and to furnish men to raise an addi-
tional amount of raw produce, upon this unlimited extent of
suitable soil.

Colonel Cotton has stated (page 184) certain conclusions
to which he has arrived, upon this subject, which it is not
necessary, I should notice further; as they are chiefly built
upon the foundations which I have now laid bare.

5
There is one para. Lowever, (the 55th) page '196,‘ thlch
appears to call for remark, as indicative of a disposition to
assume data somewhat hastily. . o
In this para. the cost of transitupon different descriptions
of roads and canals is stated. Now, as before observed, the
interest on first cost is a very important item in © cost of
transit;” especially on roads which cost £6,000 or even
£2,000 the mile.
TIere we have the cost of transit on a conmon road, stated
at 8 Pice per ton—upon what authority ? .
On the Madras western road the charge at present is about
1 Anna 6 Pice, or 18 Pice per ton; éxclusive of wear and
tear of road, and interest on first cost—management, &c
The late Captain Best—a man of rare ability, experience,
and judgment—estimated the interest on first costyon th?
western road, and wear and tear together, at from 25 to.tia
per cent. on the present charge for traffic. This would bring
the cost of transit up to 24 or 25 Pice per ton. '
Again, in this table the cost of transit on a railway is stated
at 4 Picc—on a cheap railway at 2 Pice. Now the Colonel
cannot believe that the traction on the former would be more
cxpensive than on the lat.tcr: if there be this difference, it must
arise from the interest on first cost forming an important ele-
ment in the < cost of transit.” But what do we sec at page
182 ? there the © working expenses,” which do not include
interest, are stated to be 2 Pice; then at page 196, the “ cost
of transit,” which must include interest on capital, is also 2
Pice! Further we have here, cost of transit.
On first class railways................ 4 DPice.
On cheap railway................... .. % Dice
On canal (with towing paths) page 228... 1 Pice.
;. ¢. The cost of transit on the railway is double that on the
cheap railroad, and eight times that on the canals ; and yet

we find railways in England which cost 35 to 50 thousand
i L
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pounds a mile, carrying coals for less than 1d. a ton per mile,
and pressing upon these canals very hard. I think this is
quite sufficient of itself to show that Colonel Cotton has not
fully considered this question ; that thinking only of the well
known relative value of the resistance, at certain speeds, on
railways and canals, he has forgotten how the mighty power
of the locomotive engine enables the proprietors of the for-
mer to regulate this “ cost of transit,” by ringing an indefi-
aite number of changes on the proportions in which cach des-
cription of traflic shall be made to contribute to the required
dividend. |

‘We may see, from what has been stated, both the light in
which railway projects should be viewed, and thelr progres-
sive effects on the commerce of a country.

Colonel Cotton makes it a matter of complaint against the
various gentlemen who have hitherto discussed thesc pro-
jects in India, that they have confined their attention, to

the “ comparatively insignificant’” question of their remune-
rative character.

Having in view the exccution of these works by private
companies, I consider that they would have been guilty of
an absolute breach of faith, towards the public, had they
considered them in any other light than that of moncy spe-
culations. It was their business to state plain facts; not to
indulge themselves in flights of imagination: to show how,
with existing traflic, and that which might fairly be expect-
ed, and with a charge sufficiently low to defy competition,
the work might be expected to pay.

In another place® the Colonel says, that nothing will be
done unless India has “ cheap fransit—recally cheap transit
at rates one-tenth or onc-twentieth of those at present pre-
vailing.” And he then finds fault with those who talk of
1d. to 3d. pex ton per mile, as men who do not consider, &¢.

* Page 78,

-
{J

Now the most perfect apparatus yet known for the pu}r-
Joses of transport is the railway. 1 havc.s}}own that tllc
ate at which goods can be conveyed by this 1nstrumentt; c;
yends upon the amount of traffic—and I need notlsay, t;iac
his amount of traffic depends, on the othf:r hallil,lo? e
operations of the railway. The cagsequence 15.,'that;r ; a ni
the charge for transport must be progre.ssiw c. Ied?a_z
thing we have to sceure at ﬁrst fc.)r the railways in n -
positively the only point of any serious conscq_u'encc;:is e ;
that they should be able to support th-emseh cs whi 1c . 3;
bencfit the people. They may propnbly begin Wlt1 h x’vt‘.t
Colonel Cotton would consider a 111g}f charge; and ye ]1

be low cnough to bea decided nn?rovemcnt on't-Lc
m~a y at rate.  The cffect of this decided improvement 1s to
ftliiiilatc‘ trade, and 1increasc the traffic; and' the cﬂ'ecvt olf
this increase in the traffic, is to cnable the railway to wor

rer charge.

. ;2:1?:3;; this in practice, takil:g the Madras railvwzfl}".
Suppose the annual traffic now to b.e 50,000 tons—the work-
i nenses 2 Pice per ton—the interest on ﬁ}'st cost Ru-
megese“;p()OO per mile. Let us assume that of the interest, pas-
P p

encers, parcels, &c. pay Rs. 1,000, leaving 2,000 to be met by
sengers, p¢ 3

2,000 __ : arly : interest to be
the goods, Rs. ghgo = 8 Pice nearly as the i

ed upon cach ton.  Then this added to the working ex-
eame :L-Pves o + 8 = 10 Pice for the charge.
Per’;‘sleiss ?sl :m jmprovement ; and we cannot doubt of its opera-
tion 1upon the trade. The traffic bccome.s 100,000 tons—the
cariable charge for interest becomes 4: Pice per t;on——and the
tariff may be reduced from 10 Pice to 6 Pice per t(.m.
Thus the fall in the charge for transport keeps pace with
the increase in the amount of traffic ; until the railway is satu-
sated with work. In this case it appears that, for an average,
something like 6 Pice per ton would be a reasonable charge
to begin with.
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Lastly the above considerations show us the immense im-
portance of keeping the cost of traction, the locomotive ex-
penses, low. These are fixed and invariable ; and when they
are relatively high, the beneficial effect produced by any in-
crease in the amount of traflic will be relatively small. I have
elsewhere observed that (gplonel Cotton gencrally assumes
that the working expenses of his tramways are less than those
in the railways; a palpable and most important error.

VI

WIIAT WX WANT IN INDIA,

Brrore determining what description of communications
we should provide for India—upon what system they should
be constructed—at what rate it is desirable to lay them down
—it will be well to refleet upon the present condition of the
people—the character and relative position of the Govern-
ment.

I speak of that part of India with which I have some ac-
quaintance. The population is almost entirely agricultural ;
scattered over the face of the land, chiefly in small villages.
The distinctive characteristics of the people are, poverty, and
ignorance—their actual wants are few, their habits simple—
their virtues are chiefly of a negative kind, contentment,
sobriety, patience: industrious they are not (though often

sald to be so); if industry means to work when not com-
pelled ; to make the best use of time. Their defects, com-
pared with the more distinguished races of men are want of
cnergy, of ambition and self-rcliance. I do mot speak of
those moral virtues which neither they nor any other men

can display, until brought under the influence, dircct or re-
flected, of religion.

e
it

ot only is this people broken upon into (’lifferent castes,
among wh'om are no §ocia1. relations, and .h'ttlclsyrfl{;qtillxli;
cither in public or private life : they are (hvu}et e; fzﬁ‘ o
nations—speaking  difterent languflges——weanflg dl.ﬁ‘el‘ent
costumes—ecultivating different soils—consuming diicren
products—all ignorant and all poor. .

As a remedy for this ignorance and this poverty,.onc.
man proposes a general system of government cdu(:'atlondi
another reform of the law; another revenue surve)‘.s', an ‘
regulation of the assessment: others 1o'ok to the abolition oi
ryotwarie ; while some talk of good highways as the granc

specific. .

Fach of these measures may be good in itself, but none,
not even the roads, would do alone. {Xs calculated to shed
abroad © light and air”—these would probably leafl on, of
necessity, to the other reforms, but we want reform in ex{fny
department—we want ‘clear heads and unfettered han(vsbto
carry them out, studying to take the people, as fast asmay be,
along with us in our progress. ' .

e are placed here as .the representatives of a nation,
among the foremost of all mn the world, to educate a pe?pl_e
far behind in every thing. We know that our ow:n nation-
al character has been in a great measure formed during a long
struggle up to nationz.d manhood ; c?an we hope to see this
people spring at once into that state? .

We talk of our roads——canals—dock.s—manufactones—:m(1
brag not a little qf the Anglo-Saxon in these days; do these
make the men, or the men these?

The kind of difficulty we have to contend with, under
present circumstances, may be ilhz.strated by a look at the
« poad” question.

We take our ideas of roads from England—and we are
told, perhaps, as a great gricyance that there are not 50 miles
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of road one could drive a gig upon! possibly—but then, if
there were,no gig would be driven on them.

The people are very slow to take advantage, and certainly
never have yet taken full advantage, of any works of this na-
ture. They take no interest in them before hand ; and when pre-

sented to them, only make that use of them that instinct forces
upon them. Under these circumstances a common macadamized
road is one of the most unsatisfactory and expensive works
that could be constructed for them ; at least if made up to
our English notion. The people take the least possible ad-
vantage of it; and the expenditure (apon such as are made
up to an English standard), necessary to repair decay due to
atmospheric influence, probably far exceeds that fairly ex-
pended in the facilitating and cheapening of traffic.*

Considering the ordinary character of this people’s mode
of working and of travelling, the additional expenses, ne-
cessary to complete a road up to the « gig driving” mark,
would far outweigh the additional advantages gained by a
common bullock cart; while at the same time the habits of
the people are such, that no gig appears.

On one road we have now a majl cart, the proprietors of
which horse carriages for travellers—the road is 200 miles
long, and lying between large European stations is wholly
supported by that section of the community. The advan-
tages gained by bullock drivers from the finishing expendi-
ture would never be sufficient to pay for it—while the pro-
prietor of, or travellers by, these carriages are perhaps the
only people on the road who do not, in some shape or other,
contribute to its maintenance. Here we depend upon the
indirect effects, and are obviously applying a principle, that
would not be allowed to stand in England.

* The late Captain Best ascertained from careful observation, that the
wear of the road near Poonamallee from the effects .of weather during
eight months, was equal to that which would be effected by about
270,000 loaded carts passing over it, or 135,000 tons nett.
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7 iles
T have lately travelled over an cxtent of about .‘OO mi :
f road in this Presidency. Itravelled 400 by carriage, atm ,
i 1 e was not an
i ccepti mile of ghaut, there wa
with the cxception of one . or o
inch upon which I should have hesitated to tak.e a carr dcr
'pg They were certainly not all in the highest (1)r e
or a gig. : ‘ orce
for tl%ese kind of conveyances; but had they been Illl"t( th;
it is certain, with the present habits of the peolp ey n
: : i Y aca-
1Wind and the rain would have done their w ork ont 11)efme -
‘ i ar befor
damized surface before any gig appea;:j_d.h é& ymreculatio,n)
i i 'se carriage (established on sp
travelled in a pair horse ¢ ge (cstablis A on speeu oo
i is road. ~ This time it had disapp ;
on 80 miles of this roa : ;
?}? oad was good enough ; but there 1s yet no field, except
e road was g !
in special cases, for such spec.u]atlons. e
One great advantage of railroads, then, 1s, tha hy '
only const rorked for them 1n
: for the people, but work
not only constructed : ke e
judici 1 economical manner: bu
the most judicious anc ' r:but 1
ke us pause. Are we not guilty of the very crror that sof
mak se. ot guilt; : tha
lonel Cotton condemns, doing a thing for the people 111§te:1t fo
| to do 1t for
ivi trength and knowledge
“ne them the means, s \
gl“ 1nzsjelvcs ? We certainly are; and were it not that the sanlui
emselves ? -
t l'1 cavs, which carry their cotton and grain for them, Wouli1
"ALLW 4 ; ] .
;:1. c)b;ck the schoolmaster and the newspaper, I shou
ring .
e little from 1t. . ' .
hOI':)L'he cffect of ages of servitude is, that the elasticity of the
e 1 impair are not
cople is destroyed or grievously impaired. T}}ey"uc l-lf)-t
oy in material wealth, they are poorer still in spirt

only poor 1 : - spiit
lylfl)lowledfre Every man who has moved much among
and k ge. :

il hi y sibility:
them has felt his heart fail him at the apparent imposs .f
) ‘ in view o
« them, under any encouragement, or 1
o

usin : . -
of xo to encrgetic and continued ac

; ive advantagcs,
any prospective at ges ‘ - o .
tio}rrx ! You might carry their goods free: they w oulti still

‘ i : none
laves to ignorance and indolence. Merchants and mo 3{
onders 7ot i here would be doubtless a gradna
1enders would grow rich—there w g
. -.. . o

cxtension of the benefit of cheap carringe througho
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country; but if * light and air” were not freely admiited
among the people, at the same time, the change in the habits
and character of the agricultural population would be slight
and tardy. Whatever money they saved would be buried, as
now, instead of going to complete the docks, railways, &c.,
spoken of by Colonel Cotton.

It is with this view of the character and present condition
~of the people that I consider there should be a limit put to
the rapidity with which expensive public works are thrown
over the land. I am satisfied that if it were possible to
throw down 15,000 miles of railway, during two years, at
£2,000 the mile, there would be a great loss of money——a
heavy accumulating debt.

I think one of Colonel Cotton’s * fundamental errors” is,
that of looking to the time in which the communications can
be improved as the all-important point. It would be as rea-
sonable for a supporter of “ high speed” railways to consi-
der the time in which coals can be carried a certain distance
as the one point of importance.

With an extent of works, involving an expenditure of
thirty millions, laying on the country a burden £1,500,000
annual interest—it is no joke going ahead of the require-
ments of the people. It is morcover peculiarly characteris-
tic of railways that the operations of the part greatly facili-
tate the construction of the whole—500 miles of railway,
laid down on the now most prosperous portion of the coun-
try, in operation for a couple of years, would facilitate the
construction of another 500 ; while the effect produced by
the former, on the habits and circumstances of the people,
would render the latter at once a profitable undertaking,
and a necessity.

Our object is to keep the people moving ; and, under pre-
sent circumstances, we must no doubt take the lead. We
should consider the ““ fundamental point in the whole ques-
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be the promotion of steady, healthy progress, in all

tion” to ; ' e
ts, among the people of India, according to their day

respects,
and generation.

We are told of England and the Anglo-Saxon, and askci
what would they‘be ywithout their railway and (.:ana.l an
do;k &c.? The only answer to this is another question ; what
Woul,d the docks and railways be without them?

To throw down 30 millions of money on the lar}d, in thels(i
public works, with the expectation 'that the Natives Wou1 ()
spring at once into national maturity—to (falcl}late a;‘, the
same time and deplore the loss of money, Wh%ch in the zvlpsc
of years, would accrue from the people wanting this mlwd e;t-
ed capital—these evidences of natlJ:ral st.rength—wou ' ve
about as wise as to reproach a Chlld: with the ?rospectn,c
wants of the next 20 years, and buy hl.m a full suit of man’s
clothes for the purpose of hastening his gro.wth. If he did
together, smothered m%der f;he weight thus. thrown
upon him, he might live to realize, in process of time, the
fact of a tailor’s bill with accumulated interest, as. the o-nly
inheritance derived from a fond but somewhat impatient

not sink al

arent. .
! There is, therefore, a limit somewhere to the ““ speed” at

which these works would be carried out—how to determine
. .

thaPtelgll:;s. it will be as well, before we attempt to answer

this question, to put another—viz,, by what agency shall

they be carried out? - .

In England, at the present time, there are few things at
which the Anglo-Saxon so readily turns up his nose, as at »fhe
idea of the Government doing any thing of this kind. While,
however, it is considered altogether opposed to common sens.c
to look to the Government there for the exccution of public
works—here the cry is all against the Government, for not

spending the revenues of the country in this very manner.
' M -
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If we enquire why a fundamental rule, in one land, is so
utterly ignored in another, the governing power beil.lg the
same in both cases; we are told, no doubt, that the case is
different—here the people wont do them for themselves. But
suppose such an argument was advanced by the Government
in England—and doubtless there are many things which the
people there wont do which they might do with advantage

—would the people’s representatives open their purse to the
Government ?

In one part of his book (page 118), Colonel Cotton talks
of indirect returns in the shape of taxes. In another place
(page 81), he says that the Engineers, and others concerned
in projecting the great railways,had views naturally con-
tracted to this comparatively insignificant part of the sub-
ject, viz. will such a railway pay to the shareholders?

His opinion is that a work should be undertaken by the
Government without reference to the probability of its pay-
ing, by the work it performs, the interest on first cost; that
the indirect returns in the shape of additional taxes may be
safely looked to as ample remuneration. This may be true,
and no doubt to a great extent is so ; but greatly as the adop-
tion of such a principle would smooth the path of railway
projectors and engineers, it is to be very cautiously applied.
These additional taxes fall in India wholly upon the agricul-
tural classes. What would they say to such a doctrine among
that class at home?

The people of England pride themselves upon helping
themselves, doing everything for themselves. In the resolu-
tion with which they opposc all interference on the part of
Government, there may be, and doubtless is often, simply a
desire for profitable investment of money ; but if there be, as
T believe, a sounder principle at bottom, itis this ; that the
people are—instinctively perhaps—Dbut yet certainly, the best
judges of the thing wanted.
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Another result of the system is that no work is ever un-
dertaken without a good promise that it will pay. The
¢ Anglo-Saxon” takes care of that.

i Y 7 Are
is pri ¢ we not?  Are
Are we to adopt this principle here, or arc

incl g 1 ary with our latitude and lon-
our principles here again to vary with ou

gitude? '

I consider that in every work there should bea promise ‘of
its paying in a more direct and satisfactory manner than in its
indirect cffcct on the taxes. In England, not to forget Wales,
we have a way of making the man who uses a road pay f?r
it, and pretty handsomely sometimes. We do-not leave it

to be paid by the additional taxes which it enables the agri-

cultural classes to pay-

We cannot get the people here, unfortunately, to exe.cute
their own great works; and while the Goverl?ment \Yl%ely’
steps in to promote (by direct interference) their .executlon,
1 do not see why they should not act upon precisely t.hose
principles which have been at the. boFtom of all the ?ro‘)ects
of public works in England—their direct remunerative Zen-

dency.

1f we do this, we have a rule, a safe and rational rule, to
go by. 1f we once throw this over,and set to ’\VOl:k to squander
money upon works, no matter how desirable m_ themselv',e.%
with merely a vague notion that Government will be. re.paxd
by benefits to be received through unforeseen and indirect
channels ; instead of laying on our posterity, as Colonel
Cotton very justly proposes we should, a fair charge for the
use of these works, we shall run the risk of bequeathing to
them a national debt, which will make them wish they had
been left to make their own roads.

In the active connection between an enterprising people
and their works, insuch a country as our own, We see, in g
measure, cause and effect—the source, and the symptom of
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national greatness. Both are wanting here; and this again
should make us cautious in our proceedings,

Tllc railways in India are now nominally constructed by
Companies; and it is pleasing perhaps to Capitalists, athome,
to have so safe an investment for their money : satisfactory
to others to think, that we are mtroducing a great principle,

- by constructing these works by private enterprise. But
the people here feel it not—they are not doing it—to them
it is the work of Government—they care little for it—they
lend no aid in their construction—when completed, they will
pay for being carried about upon them ; and, as heretofore,
the profits will be spent in London.

I have made these observations for the purpose of show-
ing how peculiar our position is here; and how desirable it is
that in all we do, we should greatly and constantly endea-
vour to take the people along with us. In the execution of
these works by English Companies there are, with some evils,
some advantages; and among the latter perhaps the greatest
is, that money will not readily be raised unless with the ex-
pectation of satisfactory results : and that, once subseribed for
a specific purpose, the proposed work cannot be suspended
by any difference of opinion among our rulers, or any sup-
poscd financial difficulties on the part of Government.

As regards the interest of the people here, so long as they
are not ina position, or have little inclination, to invest money*
in these undertakings, themselves, it is obviously of little im-

* Itis to be regretted that so little care has been taken to induce the
people of the country to interest themselves about these railways. Itis
difficult in some cases—in one it may be pronounced impossible, for any
Native to hold shares. In Bengal and Bombay, the shares are obtainable,
and dividends payable, at the capitals of those Presidencies, and there only.
In the Madras railway the dividends are payable in London!! This is an
unfortunate arrangement; unjust, and in more than one sense impolitic.
Agencies should rather have been established throughout the country,
and, if necessary, even some sacrifice should have been made to place the
shares in these undertakings within easy reach of the people, as a sccure
investment for their money.
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W th ey the ‘;()V() * ““e“' CXC( Ilte fhc Ol'ks b}" tl]eil‘
3 3 5 1 IT X W i .
I)Ol.tallCC hC . 1 .

own scrvants or through a private Compan'y, in elihe
case the only safe rule to follow, in any project of this kind,

is. that it should be proved likely atno distant period to pay
3 14
. o e ‘.
the interest on its original cos ‘ -
I do not intend by this, that it should be proved by C}il'sf
sue traffic thus likely to pay ; but that the Government, while
o

i i -antecing interest

ready to risk something, as they do in guarantecing mtel1 t
‘ 3 o .

upon the capital of these Companies, should remember tha

this risk is laid upon the people, and chiefly upon tht:‘agrl-
cultural classes; and should make as sure, as ?hc cnclum;
stances will admit, that the projected work will ere otno
become self supporting ; and that the revenues of the country

will be, at an early day, entirely relieved from all charge on
» d i3

its account.

VIIL

CONCLUSION.

. . Topation of
Tug conclusions to which T arrive upon considerati

Colonel Cotton’s views—are o
1st. That, considering the vast extent of this country

. ¢
the nature of the climate—the character and con(htlotrll ?1
the people—the peculiar relation in which we stand to then

Provi-
railways worked by steam power, appear, under .
den i e ange
dence, to be the instruments for effecting that gr c}':t'c g
; i hich it scems
‘hi o see, and which 1
among them, which we all desire t s

D N

to be our mission to effec o

ond. That the merc conveyance of the material pxodt;l(:*t

of the soil is not the ome most important want among this

people=that it is the stirring up of mind, not the movement
of matthy, that is chicfly needed.
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ord.  That tramways, to be worked at slow speed, with
cattle, or even with some very light, and inferior engine,
yet to be invented, are not instruments capable of effecting
this.
4th.  That, wherever, as on the trunk lines in India, the
traffic is sufficiently extensive and varied, to render the appli-
cation of steam power profitable, the question becomes ro-
duced to the simple enquiry as to the most cconomical ap-
plication of that agent; and in determining this, the whole
apparatus comes to be considered as onc~—the gradients,
curves, rails, engines, &e.
5th.  That in this view of the case the cheapest and most
profitable application of steam power is in the railicay, as
generally known in Lurope—that the weight of rail, and
size of engine are questions open to difference of opinion—
fair subjects for discussion in cach particular case—and the
gradients and curves are, by every Engineer, determined with-
out difficulty, wpon known principles, and with the sole
View to economy in working,

Gth. That on any line of railway yet proposed for India,
and many others yet to be cxamined, the charges upon cach
unit of traffic (allowing for interest upon cost of construct-
ing) would be less, than it would be upon a tramway with
light rdils—« sharp curves” and steep gradients,” as pro-
posed by Colonel Cotton ; while the benefits conferred upon
this country by their facilitating cheap and rapid personal
intercourse, would be Inconceivably greater.

Tth. Thatas far as the people of this country are concern-
ed the works at present must be carried out by Government.*

8th.  That the only safe principle, by which to determine
the selection and execution of works, is to be found in the
probability of their “paying”;and that this principle, care-

_* That is either by their own Agents or by Companies un*super\‘i-
sion and guarantee. o

i
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I4th. Lastly, all Colonel Cotton’s calculations of loss from
delay are founded upon erroncous |
with which his tramways could be constructed—the length of
time, on the other hand, which it would take to lay down

railways—the present trafic—and the cost of w
roads as he proposes,

ata—as to the rapidity

orking such

I trust I have said enough to show, th

view of the case, we provide the che
trafic—no matter for what goods, by 1

suited to the most economical application of steam power,

upon all trunk lines in India, whereon the traffic s likely to

be large. Even in the case of goods, of raw produce, having
shown that, mile for mile,

upon all lines where the traffic is
considerable, the actual cost of transport, per ton per mile,

will be less upon the railway going at 10 or 15 miles an hour,
than upon a tramway,

with sharp cturves, steep gradients, and
horned cattle, I need not stop to prove the advantage of run-
ning over 2 or 8 hundred miles day, with punctuality and
certainty, in a country like this, instead of crawling along at
40 and 50. It is an advantage to every description of goods;
an immense advantage in some cases—absolutely necess
the very existence of many kinds of traffic.

But the most important consideration still remains. What

shall we say to the political, social, moral effects of the two
instruments ? :

at, taking the lowest
apest description of
aying down a railway,

ary to

There is much to be done in this.
mencement is yet made.
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‘operation, will furnish an additional stimulus to traffic—ad-
ditional inducements and facilities to the extension of the
railways themselves, as well as of other means of communi-
cation. I have myself no doubt of the result.*

Let improvement in other departments only keep pace
with this; and we shall be in a fair way to fulfil our mission,
by creating and maintaining, among the people of India,
temporal happiness, and social progress, to the extent of their
capacity.

The enlargement of that capacity will follow ; but, under
the most wise and liberal administration, will ever be a work

requiring time and patience. Few men do any good in this’

world, who are not content to work for posterity—to sow
now, that others may reap hereafter.

* ThesBombay line of about 22 miles, is now paying almost wholly
by Native passenger traffic. T hear that the very poorest appear to be
able and willing to pay as much as five Annas for 20 miles.
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