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INTRODUCTION.

Me. Norvon, in a Work* lately published in Badras, ob-
scrves -8 Our mission, here, really is, to teach the Natives
to govern themsclves; and, whether that shall be sooner or
later ; our policy, I take it, (to put it upon no nobler motive)
is, 50 to arrange tho interim, that when the sgparation takes
place, it may leaye upon tho minds and recollections of the
respective partics, Nsense of obligations and benefits conler-

' red, on the one hand ; and of duty performed on the other.”

I concur entirely in these sentiments ;—I think, and in-

. deed T presume we all think, that we have been placed here
-sto educate the people; applying the word in its largest and
. most liberal sense.

o

With these viows, it has always appeared to me, that men

in authority in India, from the highest 1o the lowaest, should

regulate all their public acts, with\’lﬁrcncc to this great ob-
ject; the leading on the Native population to o higher and

- .. -y
- more honorable position, among the great family of man.

Many complaints have been mado during the lale discus-

- gion, of cvil that has been done; still more, of good that Jis

been left undone. We hear of bad law—oppressive taxi-

' tion—ncglect of public works—and similar neglect in (he
- establishment of Schools. Among these and many other im-
“portant questions, which have been lately discussed ; unques-
. tienably, onc of the most important is that of the * Commu-
- nications :” the means of transport, whether for internal traflie,

.or for forcign commerce.

* Leltor to Robert Lowe, Yoay.
I
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In ecvidence before Parliament—in official reportg~—iy -
pamphlets and newspapers—much has been sggd, and much *
written upon this subject; but the thi¥® and circumstances
have not been favorable to a calm, dispassionate gonsidera-
tion of thl&_, or any other subject, connected with the Indlan
question.”

The writers and tallers have, as usual, ranged themselves
in two parties, The onc exaggerates the virtues and good
deeds of the Government; the other pronoumced nothing
done, and the whole country going to the dogs. The truth,
as usual, lies between the two. The country is advanciug,
not so fast as it ought—the Government have done much;
but left more nndone, ]

A book lately published upon PubMWml{s 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 putg*
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: m1g’}ﬁs opinions upon this, or upon any
other professional question, ave not to be lightly disputed.

The subject is one, however, of vital importance to the in-
tevests 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 18 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 th%gﬂvernnmnt of this country ever underfook :
that it especially Intrks 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 ratlways—would
fail to answer the same . purpose: that, bencficial to some
extent, #iey would be wanting in the very characteristics
most essential to us here: that they would ultimately rather
retard than promote, the dissemination among the people, of
that moral and intellectnal Yight, upon which, and which alone,
~ their advance in material wealth must depend.

1t 1s not my imy' ition to enter into any discussion of the
various topics ntroduced by Colonel Coiton, in connection
with the public work question, In fact, I find * one idea”
enough for any ordinary man of business to deal with at 2
time.

My business is not now with the important question of -
rigation, nor making of salt, nor even the gencral. yalue of
water to a thirsty people—but the roads, or rather the rail-
roads, as they ought to be, and, as ! hope and belieye, they
are about to be. "

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

That officer proposes a systom of tramways® in prefer-
ence to railways on the score of economy—econmuy in time
~gconomy in first cost—resulting, according to his caleula-
tions, in the saving of enormous swms of moncy within o few
years.

* I use the torm, as conveying to the geneval roader n move covipet
uotion of the question at issue, than that of low speed railway as applied

to the one, and high speed to the other,  The works 1}1‘{1]‘:11:;1&{1 for Indiz ave
yatlways as generally understood—not % high speed” raibwnys.
i
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In attempting to prove this Colonel Cotton lns, as I shall
show,

1st. Overstated the cost of raillways:

2nd. Underestimated the cost of tramways.

grd. Greatly overestimated the time requived to lay down
the railways.

4th, Almost as much cxaggerated the facility with which
the tramways might be constructed,

5th. His caleulations ave vitiated throughout# by his
claiming for this cheap, and inferior description of railway, not
merely an equality, but generally absolute superiovity, over
the more perfect and expensive work, in respect to cost of
traction” and working expenses, Thus, in fact, begging the
whole question—since it is solely, and ep;/m ely, with a view
of reducing to a minimum these vely costs, that greater out-
tay 1s recommended in the construction of the *railway.”

It 1s not necessary that I should take the Colonel’s caleu-
lations page by page, for the above crrors lie at the bottom
of them all,

There are, however, other points, in which Colonel Cotton’s
arguments are seriously defective. IFle omits, or makes only
an occasional passing glldsion to, the superior capacify for
creating traffic, possessed by the 1fulway In his calcula-
tions it is ignored wholly,

While pointing out one line in India (the Bengal) which
will have more traffic upon it than it can carry; and highly
cstimating the probable trafic on other lines; he recom-
mends tramways for all: and seems to overlook the fact,
that their capacity for performing any amount of work is
far below that of railways.

Farther, Colonel Cotton assumes an arbitrary and variable,

* In one place (page 140} the Colonol assumes, that whatever differ-
enge there may be in the cost of fraction on the two lines, would be
made vp by the greater speed of the xatlways; which cannot be allowed.
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thongh generally much too large, amount of tyaflic; con-
founding tmfﬁ\tlmt is, or may be supposed to exist, with that
vet to be created Dy-the very works in question,

He thus exhibits enormous sums of money * lost” while
the railways are being laid down. . lhe fact, as applied to
this country at large, being, that the traflic at present is
licht ; and that we must look to the raillway as the mistru-
ment best calculated to stimulate and extend 1it.

The ®bject of constructing a perfect railway 1s, to facili-
tate the most ecdnomical application of steam, as the motive
power, The one great object in view in the construction of,
and other arrangements connected with, this or that particu-
lar line of ﬁﬂilﬁrgy is, or ought to be, the most economical,
most effectual, miﬁigg;huwfore most beneficial, employment of
that power,

This 18 the problem, on ﬂm 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. ¥rom the zystem on which
he proposes to construct them, I conclude that he docs not ;
though steam power is in one place alluded to, ay chvaper
than that of bullocks. :

I it had been clearly stated, that the application of steam
was an ossential feature in his system ; I, should have left
what L 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 wounld follow the attempt
to carry out 15,000 miles of railway at once; but in carrying
ort the works thus begun, through the agency of practical
men, acquamted with the working and power of stcam; sharp
curves would be gnt'rid of, steep gradients levelled, screw
piles would give place to solid, cheap, and durable embank-
ments—a permancns wéy, adapted to the profitable employ-
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ment of the locomotive engine, would be substituted for

flange rails of 40 1bs. to the yard, without ‘ﬂfy;em or ballast ;
and we should then have the railwaye we desire.

I conclude, however, from several passagesin the book, and
from the description given of the proposed tramway, that
steam could not possibly be applied ; that cattle are to -
nish the motive power ;* but I must observe, that it 1s very
difficult for a reader to assure himself of Colonel Cotton’s
real views, or intentions, upon this point. A

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

I do not believe we could, under any cir ﬂumstances, travel
200 miles a day with cattle on such 1ﬂ1{1§4 or, if we could, it
would be at a cost far beyond that at which a railroad would
carry us 400, The climate of India is not favorable to the
economical application of animal power ; while, in all coun-
tries, the maximum of useful effect, obtained by the labour of
a lorse, 1s at a pace of between two or three miles an hour ;
and the cost increases rapidly, beyond that.

The line of argument which Colonel Cotton adopts, in favox
of these cheap and mfmml railroads, is this. ¥le assumes
that the better class of Sailroads will cost more in time, and
much more in mgney; that, in the time 1Lq1111 ed for the con-
struction of the latter, millions will be lost on the now exist-
ing traffic of the country.

I shall show that Colonel Cotton has m-ulu the important
mistake of reasoning,as if the cheap railroad was, when exccut-
ed, to be as valuable an instrument in the hands of the people
as the other ; and I shall also show that, in fact, upon all those
trunk lines in India where the traflic is likely to be heavy—
apart from its infinitely superior value and importance in a

* 1t is not cusy to sce how even these ave Lo get over the # serew piles.”
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social and political point of view-—the bettor class of railway
will furnish cheaper transport than the other—that £6,000 a
mile, laid out upon sftch lincs is a better nvestment than
£2 000 on the mferior ones.

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 spinit 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 hypothescs; in statements and ar-
guments bujlt 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. Ilustrations of this
bias, in the author’s mind, will be found at every page, and
in every calculation. ‘The following will suflice as an ¢xam-
ple, at pages 121, 122 and 123,

; X PENDITURE. '

20 years at 100 lacs. £20 mellions.

——————

' Batent gf raway 5 000 miles The rallways may be
HJEJEG 4 a2+ % 4 0w Jaig s
7 ’ cxecuted for little more

Main lines vequived. 20,000 ,,  than half of this.

— el —

Rematning unexecut-
Gd...... -1111-18}000 33

"This is unintelligible—
the trallic on the road
talked of ; and the saving
by river. L there is no
EAVING on river transit,
5,000miles of whether in actual money
road leading charge, mterest on goods

»

Fsriyars or REsurms.
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~—tragfic 0n—000,000 fons a year.

Swcing on ditlo, as
compared with
river ransil.... .

150 miles on other
lines — average
raffice, oo

Saving on ditlo, us
compared with
land carriage, at

. 2 Annas per ton
permile, peran-
UM v v v a atn s
Ditto in 20 years,
allowing half that
amount for the
whole period....

2,000milesof river
navigation -
proved, at 2,000
Bupees ... ...,

Nothing.

50,000 fons.

90 Jacs.

90Q. lacs,

100 laes.

value, or in time, which
1§ money ~there will be
nd traflic on the rallway.
Will Col. Cotton prog-
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
190, tha the cost of tran-
sit, by railway, is 4 Pice,
and by unmade roads, 3
Annas—but here the sav-

Jing, instead of being rated

2 Annas 8 Pice, is taken
at 2 Annas, The differ-
ence 1 the total would

be 180 lacs.

Colonel Cotton has had
much experience in these
matters ; and certainly
ought to know the pro-
bable cost of such works;
but it 1s remarkable, that,
what he here estimates at
2,000 Rs. amile, 1s calcu-
lated at page 197 of the
same book, to cost Bu-
pees 7,500 per mile,

'-'I



A portion of the const
canal in Madras has just

) - been sanctioned, at an es-

2,000 milesof coast timated cost of 35,000
canals at 3,000 Rupecs for less than 2
Rupees... ... g 60 lucs. miles, including 4bridges,

for which 6,000 Rupces

300 msies canal, on
other facorable | only are allowed. ‘Chere
lines #5,000Rs. 150 lacs. are no locks; but the ca-
nal avernges 30 yards in
width.

Colonel Cotton clse-
where proposes  cheap
railways at 20,000 Rupces

" the mile; which would in-
crease thisitem {rom 1,680
to 2,800 lacs.

In the above calculation, the railways are estimated to cost
Rupees 100,000 per mile ; and it 18 given, as an argament
against them, that 18,000 iiles, out of 20,000 required, will
remain uncxecuted.  Why should they—if it can he shown
to be desirable; that the whole 20,000 should be laid down ?
The very question is, not, whether b is better to lny down

2,000 miles of railway against 6,000, or any other amount, of

14,000 miles of
cheap singleyad- ,
ways, at 12,000
Rupeos a mile... 1,680 lucs.

, 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 ostimate of * vesults,” 500 unfortunate miles of raul-

way arc knocked off, at once, as having “ no cflects;” theugh
this very railway, which is to be substituted for a common road,
now carrying a large amount of trallic, 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 viver,

by 2 Pice a ton. Even this cstimated saying isreduced, by a
C

»



10

summary dealing with the official statements of the Bengal
people themselves, who make “ evident mistakes” (page 65,)
because thoy state the present river charge, at 9 Pice per ton:
and 1if this were taken as the fact, and I believe it to be near
the mark, and the railway charge taken (as everywhere assum-
ed by Colonel Cotton) at 4 Pice, the saving, npon this 500,000
tons, would be 60 or 70 lacs annually, instcad of “ nothing.”

Then the rivers are to he 1improved at a very cheap® rate,
and 50,000 tons of traflic is assumed to be in existeiice upon
2,700 miles of *“ other rivers.”

Coast canals are to be executed at 8,000 Rupees ; which is
rather too cheap. Under the most favorable circumstances,
I do not belicve these coast canals, supposing them to be
not above 18 yards in width, could be gxecuted, furnished
with towing paths, occupation bridgés, 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 estimated
at 5,000 Rupees: these are to be “favorable lincs.” Whero
are these favorable lines?  In this part of India, there are
no favorable lines, except those on the coast, The Ganges
canal is expected to cost 20,000 Rupees a mile, according to
Colonel Cotton (page £16); and has very few locks, but some
heavy works neax its head ; which do not perhaps materially
" affect the average cost on 850 miles. .

Onc of Coloncl Cottot’s proposed canals, for the south of
Indin, is that across the Peninsula, and through the Coimba-
tore district ; which would require a lock every mile (page
217). IHow could this be executed at 5,000 Rupees a mile ?
One lock, of the simplest construction,on the canal ncar Ma-
dras, having been lately cstimated at Rupees 9,000,

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

* The improvement of tho St, Lawronee, over about 230 miles of river,
was estimated some years back at Rupoes 40,000 a mile,

-
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14,000 miles of railway; but, with that amount of traflic,
even at a cost of 12,600 Rupees, still more at that of 20,000
Rupecs amile (according to his moro detailed estimate), they
would offer a sorry investment, as I shall show hereafter.

I1.

oN THE RELATIVE COST OF TRAMWAYS, AND RAIFAVAYS—
AND PRESEXNT, TRAFFIC.

BEFoRE entering upon a discussion of tho relative cost of

the two descriptions of railway ; it may be as well to ac-
quaint oursclves, distinstly, with their soveral natures, and

characteristics.

The railways, now propescd, for the grand trank lines in
India, arc similar to those' known in England. Tho gunage
sclected, lying between those known at hiome, as the “ broad”
and “ navrow”’—Dbeing in fact, five feet six inclies.

The gradients, curves, weight of rails, are such as facili-
tate the cmployment of steam power, in the most cconomical
manner ; while the breadth of gange; and the power of en-
gino available, lead to the employment of capucious wag-
gons, suited to the conveyance of cheap and bulky goods,

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

The style of road, which Colonel Cotton wishes to sub-
stitute, is described by himself, as having “ sharp curves,”
“ stecp gradients,” and “light rails,” &c., the whole pro-
jected with a view, npon which the Author particularly in-
sists, that the * loads should not the least affect the road.”
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‘T'he 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, mrst in the case of heavy
goods traflic, add greatly to the working expenses. More-
over, it does not seem possible, that steam power could be ap-
plied on these roads. The traflic would be broken up mto

numerous trains, and drawn by cattle.

Colonel Cotton assumes, in his calculations, sometimes
that the railways will cost eight—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, duc to the extraordinary expedition,
with which they are to be laid down. Here Colonel Cotton
would have “ speed ;” but without paying for it.

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

The first section of the Bengal rathway, estimated, origi-
nally, at £6,000, wall 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 permancnt way, Rupces 607,464,
including one stone bridge 900 feet in length—or, Rupces
12,712 (£1,270) per mile.

The materials of the permanent way, assuming Colonel
Cotton’s data for iron, would be :—
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Sleepers or blocks, at 3} Rupees, 2 000 to
A IMIIC. v overne sovsonssocsnsrssnsess 0,000

Rails, at 65 lbs, the yard, including sidings,
104';0]13 E 8 & & 8 P FR A A RS R A A R E N 101400

Chairs, 30 tons, at £8. . .....cvvvvenaes. 2,400
]3a]lnst||:nnltniliii¢iiliintiiiit.-nl 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 counrse, taken in the above mlculutmn , at
Coloncl Coton’s own price.

Thus, it seems, the ““ superiox article” can be laid down
for Rupces 40,000 the mite, 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 G5 or
70 lbs. the yaxd, for £6,000 the mile, of single line ; suppos-
ing iron to stand at a moderate average price.

Let us now look at Colonc) Cotton’s cstimate for his ratls,

The description of railroad intended, if 1 understand the
calculation right, consists throughout a portion of its course,
of cutting, in which*broad flanged rails are to be laid with-
out ballast. These rails are to weigh 40 1bs. to the yard ; and
their section, flange, and all, will, conscquently, be about 4
square inches, .

On the other portion of the line, parallel girders are to be
laid, in lengths of 20 fect, upon cast iront coliwmns—these
girders, weighing 80 lbs. to the lincal yard, amd having a
breadth of 1] inch, will be 6} inches deep.  As fur as wo can
judge, from the estimate, this is, literally, the whole aflnir.
We see no framing, no cross girders, struts, or braces—and,
though a passing allusion is made, in a previous page, to the

£
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beams being “ stayed across” at intervals, no notice is taken
of this in the cstimate, which is as follows :
176 cast iron posts, averaging~ 8 feetin  Rs.
length, and weighing 4 cwt. 35 tons,
AL LS. . iivi v irnrnananornersenees 2,800
176 rolled iron bemns,* 20 fect long, 80
1bs. per yavd, at 5 ewt. ench, 44 tons,
ALLLIO A EON, o vrevrnersnescesssens 4,400
2,400 yards of broad flanged rail, at £40, ¢
44 tons at £10. .. v vvireicsranees 4,400
Excavation, 16,000 cubic yards, at 1 Anna 1,000
SBURALIES . o) eveen sovanntroneors sensvs 9,140

' *15,740
Rupees. ... 20,000

- A g T

Well may Colonel Cotton admit, that, with a railway so
constructed with “ sharp enrves) andsteep gradients,” there
would be “ sowe little additional danger” to the travellers.

In this cstimate, we see no nolice of the usnal preliminary
expenses, of swrveying and tracing ; and ceven the impor-
tant item of labour, in putting together this contrivance, is
altogether omitted. The estimate is, however, brought wp
to Rupees 20,000 a mile.

It will be observed, moroever, that Colonel Cotton over-
looks the probability of having to encounterenhanced prices,
in attempting to cary out 15,000 miles of railway “ at
once.” Ie estimates at something ‘enormouns, the additional
cost of speed in travelling ; but takes no notice of its cffects
in the cxecution of his works. But does it, therefore, cost
nothing ?

* Theso longitudinal girdors would bear with salcty, not above ono ton
(gross) in maovement; and a ropd 80 constructed, would bo, therefore,
quite wnequal to the demands of a heavy traffic: utterly unsuited to tho
passage of locomotives.

-
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Itis proposed to supply 100,000 tons of cast irom, and
180,000 tons of rolled iron, per annum. The total quanlity
of iron, of cvery kind, exported from Great Britain, in1851,
was 1,206,873 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 [ollows.

Tons.
1851 ...... 24,999
1852 ...... 25,501
1858 ...... 19,248

e W R
L

Total in three years 69,768—making an annual
average of 23,230 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 annunal amount, 20,591 tons, grive up one-third lo
dead weight, it will give us abont 6,000 tons available, to
the cxclusion of coals, and all other dead weizht ; and, conse-
quently, with a certain vise in freight for onv iron from Fag-
Imd. We should requive 45 years to bring out the iron
for the tramways in this residency, supposing its share Lo
he 3,000 out of these 15,000 miles, which are to be Inid 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 ho
large, and numerous ; and do not appear in Colonel Cotlon’s
estimate.

I am satisfied, from the experience we have already acquir-
ed,—£5 per ton having been demanded for freight for rails
alrcady—that iron could not be landed at Madras, to the ex-
tend proposed by Coloncl Cotton, undex n cost of £20 pex

-
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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 Zme, anticipated
from the substitution of tramways for the railronds now pro-

jected.
The latter it is argued will be completed at the rate of 10

miles per annwn,

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

At page 120, we read that « kigh speed railways are
crawling across the country al the rale of 10 mtles a year,”
giving the reader to understand that such ¢s, and ¢ ‘o e,
the rate of progress. And in another place he informs the
public that  ¢£ will lake 200 yoars Lo prozide st 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 iles a ycar—and a
calculation is made, from thence, as to the time that a given
line, of 760 miles, will take to execute.

The Liverpool and Manchester line took four years to
complete—its length is about 30 miles. What would lave
been eaid, if one, standing in 1830 at the Liverpool station,
had gravely predicted that it would take 1,000 years to lay
7,000 miles of railroad ?

And yet, this is exactly the argument that Colonel Cotton
uges : and it must be remembered, that it runs through the
whole book ; though in some of his ealeulations 20, ox even,
00 miles per annum, are grauted, cvidently as an cxtreme

* In caerying on those railways geadually their effcet will be felt upon
the comnerce of the country ; the annual tonnage arriving from England
will increase ; and thus, though the price of iron may range high, the

arge for freight will not be aeffeeted to the extent, it must be, by the

¢ aud sudden demand contenplated by Colonel Couton, |

4
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supposition. Strange that the Colonel should have over
looked the obvious fact ; that the time, which it takes to lay
05 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 aé the same time !
The fact 18, as I shall presently show, that the rate at

which we can procurc the irom, is that, at which we can

completg our railways in India.
We must, in considering this question of the time that it

will take to exteute 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 wotks of this, or that, particular description,

We have somo great facilitics for excenting works of thus

naturc here ; and some great difficulties :—

The facilities are :—
1st. The position and power of Government.

2nd. The peculiar character of a great portion of the
country, through which our trunk lines would pass,
Srd. Chcapness of simple labour as faras it is to he had.

The difficultics are :—
Ist. The necessity of getting all scienttfic superintend-

ence from Europe.
and.. The deficiency in the amount of available labour

in theo several districts.” .

_ 7 Paradoxical as it may appear, I beliove, simple manwel labour ta be,
in this part of India, cheap, whero yon can got it—though not to he had
in great abundance. ‘ho domand }ur “ Navvies” in England, soon in-
creased the number of available labonrers of that class—bhut there is in
the socinl habita of the people of this country, much to intevfere with the
rendy adjustment of tho supply to tho demand; wuch to puzzle your
political economist. The present state of the Inhour markel ia perhops,
In a mensure, attributable to the cireumatance of oll works of any im-

ortance heing carried on under ono authority—the Governmont.  Thero
3¢ 10 compotition in the demand ; and little scope, therefore, for compeli-
tion in the supply. ‘Uho introduction of privato companies® hero, will
have the effect of ratsing woges, and increasing tho amount of availablo

labour,
»
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3rd. The necessity of procuring all the iron for the per-
manent way, and rolling stock, &e., from England.

It is evident, that as we press the works forward to com-
pletion ; the cost, in money, upon all these things will rise—
the time gaved must be paid for,

Now, there is not one of these, except the second diffi-
culty, that does not apply, as well to the tramways, as to the
railroads. By * skarp curves and steep gradsents,” increas-
ing greatly, the cost of working the line, some amount of
simple manual labowr may be saved ; but while the other
difficultics remain, this will create no ultimate saving of
time, as I shall presently show. d

Entering suddenly upon such large undertakings, our
chi¢f difficulty scems to be, how to procure qualified men
to dircct the works.

Colonel Cotton has a curious way of measuring the expe-
dition, with which works may be exccuted, by the amount
of money that can be spent. This is however an unsound,
and, at the same time, a dangerous kind of test.

If, by spending mont.:.y, we mean spending it judiciously—
advantageously—it is evident that the amount of work done,
and consequently of moncy spent, under a given amount of
superintendence, will depend upon the quality, the position,
the general character of the work in hand. Contractors would
readily be found to undertake to spend a million upon a
palace in England, in a shorter time, than they would un-
dertake to lay out half that sum, on aline of railway, be-
tween Bombay and Iydrabad.

One other point only need be mentioned, viz., that the
greatest loss of time is commonly experienced in commencing
great undertakings, such as these. Such loss of time, like

L
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general expenses in money, distributed hercafter over a
work of 1,000 miles, however it may create dissatisfaction,
in the first year, wil! be found not materially to aflect the
time in which the whole has been carried ont.  ‘Lhe people
of Eungland werc four yearsin opening their first thirty
miles ; but had 7,000 miles in operation, within twenty-

three years from that time.

With all these early sources of delay, what has been our
Indian experience? ‘The lines in Bengal and Bombay have
experienced the full effect of theso several difficultics ; add-
ed to which, the general question, while they struggled on,
was not finally determined ; and they were working, only,
upon fragntents of lines, not cven yet, in both cascs, 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)—50 miles
only were sanctioned in March 18563, 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, yot rematned to be done. ‘Lo begin this work was to
begin, indeed, from the beginning—~cstablishments had to be
organized, and scrvants instructed: the Dngineers, Leing
themselves perfect strangers to the country, to the people,

and the language.

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

The' cstimated amount of work on those 47 miles was—in
carthwork 2,034,530 cubic yards; in Masonry, 22,944 cubic

yards.

On the 81st Deeember, the work had so far advanced, that
the Chief Enginecr cousidered that the whole, with the ex-
ception of the laying permancnt way, would be completed
in four months from that date.®

The price of labowr has not been raised ; and the earth-
work has been exceufed at a cost, quitc as low_as that per-
formed by Government scrvants, with all their apparent
advantages.

Up to the present time, about 622 tons of rails{ have been
reccived ; and no chairs. I do not attribute this to any
want of activity on the part of the Directors at home ; but,
I consider it an cstablished fact that the expedition, with
which we can lay down railwaysin India,is only lhnited by the
specd with which they can supply ws withiron from home.

It is to be observed, that in exccuting thesc fivst few miles,
no labourers have been drawn from other districts ; while

they have been laying these 47 miles, they might precisely,
in a stmilar manner, have leid any number of “ 47 miles” all

over the country.

Let the sanction be given, the money forthcoming, and the
iron ; and we shall, at this rate, cover the conntry with rail-

* These expectations have not been realized, the scason having heen
singularly wnfavorablo to work of this kind ; but enough has been done,
to show that, under ordinary circumstances, o work of this nature, in this
pact of India, might bo completed in twelve months, without apy extra.

ordinary effoxts.
1 Enough for about & miles of single lines,
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roads, in a Zwelve month ; finishing the occasional lurpge

bridges in two years.

Colonel Cotton states, vagucly, that iron could be got in
any quantity, and that thousands of Europeans and Nutives
want employment as Superintendents ;° and wefind it is only
the ivon, and the superintendence, that interferes with our
laying any cxtent of railroad in two years. Il we can get
the iron thus readily, what becomes of * crawling nuisances”
the “teiPmiles a year” railroad? If we cannot, what becomes
of a cheap railroad, that is to be laid down at the rale of
15,000 miles in two years, or ““at once ;” requiving, however
123 tons of iron per mile, without any allowance for cross
girders, strufs or braces ?

Of the traflic, actually existing, in Indin, at the present
time, I think Coloncl Cotton’s book conveys a very exag-

gerated idea.

On the line of the Ganges, no doubt, it is very large; it
could not be otherwise, considering the extent and fextility of
the country, drained of its products, by the port of*Calcutta,

On the western road of Madeas, the traflic is stated (in
page 23) at 300 tons daily ; exactly twice whal it was esti-
mated at in 1851, by an oflicer called npon specially to re-
portt upen the subject, and furnished with ol the returns
available for the purpose.

At page 131, Colonel Cotton calculates the average traflic
upon the whole line, between Madras and Bombay, by tak-
g the accumulated traflic at cach end, and adepling the
mean of the two for the average traffic, upon the whole 760
miles :3 manifestly 2 most erroncous mode of calculation.

* Pngo 15.
t Madras Nailway Reporis,

1 This’a most cnrious calenlation, and worlh looking al; the traflic is
thus crroncously stated, then doubled—a saving ia caleulated, from thia
—amdl this saving is then doubled,
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But this is too often the character of averages—not only
is the traflic near Madras made up, in great part, of local
supplics, brought from the immediate neighbourhood, for the
accommodation of a large tawn, numbering 700,000 inhabi-
tants—not only does the traflic passing down the ghaut near
Bombay—made thus the measure of the traflic to Madras—
consist of an accumulated trade, passing down from all parts
of the Dcccan:—but the LThull Ghaat, the trafic upon
which, is thas made to contribute to the estimated“craflic on
the Madras line, lics north of Bombay ; and has no conunce-
tion, whatever, that I can see with the question.®

I amn ouly now considering what the traflic ss—not what
it may, and will decome, under the influence ~of railroads ;
but what it is, at presenf. ‘Lhe estimated amount of loss,
arising from our delay, m laying down the railways, being
calculated from the traflic that may be supposed now to exist.

The greatest amount of traflic, on any road in the Madras
Presidengy, is unquestionably 1o be found on the western
road, leading from Badras toward Vellore, &c. Here it
certainly does not exceed 50,000 tons annually, on the first

123 miles.

The following table shows the traflfic on other lines, care-
fully obscrved under instructions from the soveral Collec-

tors of the districts.

* The reader will hardly belicve, that the trafio on the road, in which
a saving to the tune of 21,000 Rupees a mile is to be cllected, is not, at
the present moment, at a point 120 miles Irom Madras, above fiom 16 to

20 thousand tous per mile per annum.
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Aerage daily Trafic, during cight months, on fivo differon:
high roads in the Madras Pr aatdﬂuc J

e wl S Sl . N O ™~ s | o ey —

. LoCALITY.

388+¥s 2318

141,7504 | 844,215

No. TRAPLIC DAILY. ToTar. PR ANNUYN,

I ‘::h Qooils. anngnrn Goode.  |Uessengers.
" Tans. Botween Salem
1 218,% 90,8483 | 138,335 & Trichinopoly.
2 1414 | 31,2073 | 516,100 [{ Detween Nega-
patam & Tanjore.
3 11,0712 | 118,260 [ BetweenTrichi-
nopoly&Tanjore.
4 5,202} | 10,220 DetweenCoimba-
tore and Carodr.
Detween Durapoo-

5 9 3,3302 | 61,320
s [ ram & Palghaut.

Averagole 775 | 4082} | ¢ 462’ 28 8604 | 168.845

In short, we must bear in mind, that, throughout India,
with occasional and rave exceptions, commerce is at present
inactive, and the amonnt of (raflic very small; and, * what
we want,” 1s a stimulus to the cncrgics of the people ; wiich
the mere cheap earriage of their agricultural produce, will
not of itsclf aflord. ,

Having now shown that Coloncl Cotton has :—

Ast. Ovwerstated the cost of railways.
2nd. Underestimated the cost of tramways.

8rd. Greatly overestimated the time required to lay
down the railways.

* Whether we consider the probablo tende of Salem itself, (25,000 inha.
bitants) or the traflic on the other side of it (known 1o be very light) 5 the
omount here shown, as far as goods are eoncerned, appe ars much too heavy
to be corveet. It is likely 10 have mnny ravellers on it,  ‘The trallic in
carts both ways on two roads cast of Salem has been Jately reported to be
10,000 tons per aunum,
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dth. Almost as nuuch cxaggerated the facility, with
which the tramways might be constructed,
What becomes of the following alarming caloulation ?
(page 144.)
160 miles, at 20,000 Bupees. .. ......... 162 1acs .. 4,
Cost of transit, at X present rate, or 4,000
Leupees o male, ., .00 vevesnnes 450 laes .. B.

Total expense, , ., 908 les .. C.

T L SR i

160 males, @£ 100,000, 0. v ius e ee s, T60 lacs .. D.

Cosé of working half, at 1 present rale,
Jorgears, .o ooviiiiiiiiinian.. . %28 lacs . T2,
Ditto for one-half at present vate. .. .. ... 912 loes .. I
19}000 laes .. G

Loss by warting for the complete road, 1,392 lucs !!! II.
Or, Y& millions sterling nearly. |
I have marked these seven items for more distihct cxi-
tlcisi,
A. The estimate for a tramroad 18 probably enough ; but
not for such as the Colonel proposes. Many necessary items
are omtitted.

B. Calenlated as it appears for steam power, which could
not be’ worked on such a line—also, from an assumed traflic,
it is impossible to say what, larger than exists on any lme
in India but the Ganges, and which if it did exist, coultl not
be worked by sucli a line, (single) as Colonel Cotton proposes.

The * cost of transit” (meaning * working expenses,’’)1s
here taken at a rate per ton equal to that on the superior rail-
way ; which cannot De.

O. ‘'Lhe total, as thus obtained, is diminished, by an errox
of calenlation, by one hundred lacs of Rupees.

D. The railways are here estimated at Ilupees 100,000

Fal



permile. The Madras linc 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 ; il
the Dircctors are content with rails of G5lbs., and if iron keeps
down to Colonel Cotton’s assumed price; this will bring
down the total cost from 7060 lacs to 342 lacs.

12 Thasis caleulated on the supposition that it wounld take
15 years to cxecute the railway ; the tramway being lad
in “no fime.” I have shown that if we can have the iron, ag
the Colonel assumes we can have i, to ¢ any extent;” or at
230,000 tons per annum; we could do the whole within two
years.

I must adgl though, that in order to do this, we must not
only get iron; we must get also qualified men, in suflicient

number, to conduct the works.
I should anticipate some difliculty in this respect~——though

it docs not appear to have occwrred to Colonel Cotton; who
thinks there are thousands of Furopcans and Natives, who
want employment as superintendonts of work, &e.

Where are they ?

I. This amount is also obtained by the same assumption,
viz., that while the tramway could be exccuted  at once” the
railway would take 15 ycars; which I have shown to be a
mistake.
~ But this calculdtion calls for more particular remark.
There is a question regarding tho expedioney of providing
a vary complete, though comparatively expensive, machine
for the performance of certnin work; in preference to a
cheaper, and less efficient apparatus.

Colonel Cotton discusscs this question by taking the ori-
ginal cost of the one—setting it off against that of- the other
~and calling the difference 2 “ loss™: a short cnt to a sctile-
ment of the question—a mode of calculation that may, will,

equal propriety, be applied 10 cvery case; wherein line,
° B
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and money arc expended, upon the provision of the lest
description of instrument, for the performance of a given
work. He then condemns the onc to be 15 years in exccut-
ing—17,000 miles of railway having been exccuted in Eng-
land, under many hinderances wnknown to us here, in 238
years :—the other to be executed literally in “ no timo”—
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 9 under
execution, as logs—implying, that this would be saved by
the adoption of his cheaper road; which, by some inde-
scribable process, are to be laid down in the twinkling of an
eye: and throughout these calculations,as indeeg throughout
the book ; he treats of the cheap railway as of a work equal
in value to the other ; a great and important crror.

Indeed the calculation now referred to is the mnost 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-
ed for the time, and that time only, during which the railway
is assumed to be under construction.

It 1s, as if a man, cngaged in navigation, were to recom-
mend, upon some line of heavy traflic, a barge, in opposition
to a projected steamer of £,000 tons burden, calculating thus.

Cost of large steamer.... , v vvvevuseee oo £70,000
Di"tunfbargﬂialillllii.tiliiiii'liiii 30

Total loss... ... £69,970!!

To which is to be added the cost of transit, while the big
ship is building.

The proper way, to view thesc investments of money, is to
consider the interest on first cost as a dobt upon the line ; and
then to calculate the capacity of each for promoting, and
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augmenting the trade; meeting its requiroments, and bearing

that debt.
Colonel Cotton has occasionally quoted * Lardner,” but has

I think, overlooked the following passage.
“ Practical evidence of the ecconomy arising from this in-

crease of power and dimensions, is supplied by the fact, that
the proprietors of the Hudson steam-boats reduced their

taviff for passengers, as well as for freight, as they increased
the size 8f their vessels,”*

I11.

ROANS—TRAMIWAYS—RAILWAYS,

WE 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 traflic, as it is of its
surface water; by rivers, and tributary streams.

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

In India, the raw produce of tho country has to be con-
veyed, in large quantitics, for cxportation, to the consts.
The *light” from Europc has to pass from the coast into
the interior. The chief commercial towns, the capitals, also,
of thrce Presidencies, are on the coast.

The trank lines, thercfore, may be described as those,
which terminate on the const. The feeders and branches are
those, whose termini are, the one inland, and the other at
some point on the trunk—n second class of feeders wonld
. similarly fall on to the first, &ec.

It is perfectly clear, that there must be, as indeed there

* Railway Lconomy, pago 377.
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always are, difterent deseriptions of highways, for these dif-
ferent portions of a gencral 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 lincs, through hundreds, and thou-
sands of lesser channels. |

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

The cost of transit npon any road is made up of

Ist. Interest on fixst 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 thesc several clements of cost bear Lo
cach otlier, varies very considerably upon differcnt descrip-
tions of road.

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

On a railway, the ssme inerease on the one hand, and di-
minution on the other, is carricd further.  Management” is
an element of cost peculiar to the two lattor. In each case
the actual cost of draft is a constant quantity ; not varying
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 propoxtion of the other charges (““ inter-
est wpon prime cost,” * management,” and © repairs of da-
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mage due to atmospheric causcs™) decreases on the unit of
traffic, as the total amount of that traflic inereases.

It results from these facts, that, to arrive at a mimimum
charge upon cither the rail,or the tramway, we must incrense
the traffic to the amount which they can respectively hear
while, on a common road, our aim should be tv briug to per-
fection our measures for economizing power, and for reduc-
ing the resistance.

MorcOver of the several deseription of railway, the cheapest
to travel on will be that, which has the greatest capacity for
the perfnrnmum of work, in proportion to its prime cost; and
is, at the same, worked up to that capacity.

I will further explain this argument by hypothesis . —

We have a railway which cost £5,000 per mile; the work-
ing cxpenses on which, are }d. the ton: and we have one,
which cost £2,500, working expenses on which arc 4d. a ton
—the intercst to be met in the one cnsc is. ... £ 260

Iut‘]lc otl'her#"‘"" & % % 2 F % % % 3 o5 B YRR R ,’ lﬂﬁ
If the charge is to be the same on both, we should require

(on the first) at 1d. the ton per mile,
An annunal teallic per mile . ., ... . 80,000 tum

ey by,  omm X1

The rmcipts being ..., £13 0o = €333 6.8
The expenses would be £,2550%, = £ 83 G 8
Illtcr05t'ill-tll-ii-l-lltll-llll-l-'l t‘:ﬂ'}ooo

L£333 G 8

T ey chw B b B By gl ek

In the casc of the cheaper railway, we should have, with
the samec data, a required traflic of only. .. .60,000 (ons,

= ey

The receipts are . .. .,.. ﬂ-‘-}?ﬁ = £330 00

The expenses... g ige = £125 0 0 '
Interest., o u ..o £125 0 0
e (250 0 0
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Independent, therefore, of any peculiar advantage, that it
may otherwise offer to the public—it is necessary, in order
that the more expensive railway should offer as cheap trans-
port as the other, that it should possess 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 1s, in the above assum-
ed case, double that of the other. Let the caplicity for
creating, and performing work, be also double.

If 60,000 tons per annum were the limit of the cheaper
railway’s capacity ; the charge musf 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 reduce
the charge at once to ¥d. 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
greater its capacity for creating, as well as for mecting, a
demand for transport.

A very important distinction between a railroad, or tram-
way, (which is an inferiox description of railway) and a com-
mon road, is o be found in the necessity of working the form-
er by one uniform organized system; while the latter lies
open to every description of passenger, and vehicle at any
and all times. ‘T'hese circumstances adapt the railway to lines,
whereon the trafic is considerable ; and render it necessary
that such lines should excced a certain length : in order that
the saving thercon should counterbalance the loss in time and
labour occasioned by the necessity of transfer. On the other
hand the common road is better suited to the numberless rami-

fications—fecders,~which, penetrating into the ficlds, and
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villages, collect the general produce, and transport it to the
railway station.

A question now ariscs, whether, after it has been shown,
that the trunk lines in such a country as this, with a hcavy
and increasing traflic, 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 catile.

The only advantago 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 engina: but it will be scen how important it will ever
be to keep the rails—railways or tramways—upon the same
guage; to prevent a double break in the general sysiem of

communication.
In 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 gradicnts might be left, if desirable, to De modi-
ficd hereafter.

This, then, should be, and, il 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 impor-
tant lines; traversing a vast extent of country; conmccling
remote districts ; drawing into them a large amount of trade.

Existing roads will be made usc of, and improved, as
branches—new ones provided. As the traflic develops it-
sclf, and the cffect of the railway on the encrgics of the peo-
ple begins to be felt; the amount of business on the larger
branches will render necessary the laying of rails-upon them
also. The whole system will be made up of common roads,
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and railroads. The velative amount of cach changing, as the
country advances in wealth.

One among many evils attendant on the adoption of Co-
lonel Cotton’s system of railvoads would be the absolute ne-
cessity of beginning, de novo, on the same line; whencver
a better kind of rail was needed. It would be necessary to take
up a new line to aveid “sharp curves;” and the whole sys-
tem of screw piles, &c., would be unsuitable. The neccsaity
of doing this, 20 (or *“ say” 30) thonsand Rupecs per nulo
having been sunk in the original line, would tend greatly to
discourage this change for the betier—or if carried out, it
would be at thus much additional cost. Wc may observe,
on the other hand, that nothing is lost in superszding a com-
mon road by a railway. ‘fhe former lics open to the coun-
try throungh which it passes; a great and necessary conveni-
enee for its loeal and varied traflic, connccted or unconncet-
ed with the railway. A tramway could not answer this end.
It nust cither compete with the railway; or, being bought
up, add eo much to the capital, the intercst of which has to
be earned on the line.

It will be secu, that in considering a system of communi-
cations for India, there should bo no difficulty in determin-
ing, where we should have good efficient railways; and
where common roads. Knowing by experience the cost of
actual traction, &c., on a good railway—estimating carefully
its probable cost ; the anticipated amount of traffic will show
whether a railway would or would not cheapen, in cvery
sense, as well as expedite, the traflic. In the same manner,
the substitution of a railroad hereafter for a common road, on
an important branch, might be from time to time proposed,
and carricd out, upon sound intelligible principles.

If it were found expedient ‘to have an intermediate des-
cription of branch line—a light rail line with steeper gradi-
cuts, but inall other respects adapted to the 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 traflic, for the conversion of a
road into a light rail—or a light railroad into a trunk linec:
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, shal] carry a ton of goods (allowing for interest on first

cost, &c.), the cheapest, depends, not solely upon the first
cost in either case; but upon the nature, and amount of the

traffic—of the work to be done. |

Coloncl Cotton appears to have lost sight of the fact; that
in any systeit of highways, there must be roads of different
capacities.

In his #everal calculations, ho assumes an “ avornge”
amount of traffic, over a great cxtent of country ; and, having

assumed one insufficient to make a railway pay, proves his
case in favor of a tramway.

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

The chief point of difference between the railways, uud 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, wonld be provided for throughout the
3

b/
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length and breadth of this benighted land—while on the
tramways, the pace is greatly diminished, and the cost in-
crcased, by the necessity of employing cattle ; no less than
by the impexfect construction of tho road itself, &c.*

The capacity of the railway both for creating work, and
for performing it, far exceeds that of the tramway ; and is,
in the former respect, especially important in this country;
where the people stand chiefly in neced of that mora] and in-
tellectual “ light, and air,” which quick and cheap transport
for men and intelligence, can alonc give them.

Coloncl Cotton is quite right in attaching importance to
cheap transport; but he makes the mistake of thinking that
the line of cheapest construction must necessarily involve
the cheapest charge on the unit of trafic. Does the manu-
factory, in which the largest amount of capifal is sunk,
necessarily—does it ever—turn out a costlier article than
one of less capacity, established with less capital ? Do the
men, who propose to invest their capital in stcamers of 10
and 12 thousand tons, do so with the view of increasing the
charges on the unit of trafic? Certainly not.

In undertaking, in right eaynest, to establish a goneral sys-
tem of communications for India, the Government have de-
termined upon laying down about 4,000 miles of superior
railway upon the great trunk lines; the framing of the whole
system. The effect of these will be to kuit together the dis-
tant provinces; to establish a degree of social and political
oneness throughout the empire ; to stimulate trade and manu-
factures; not,only by conveying the great amount of traflic,
which will drain on to these trunks, with regularity and cco-
nomy ; but by the diffusion of light and knowledge.

¢ Colonel Cotton proposes ruling gradients of 1 in 70—1 in 80 and
1 in 100 which would add 323--28—22 Jbs. to the draft of each ton. Thus,
supposing this dralt to be on such a road 10 )bs, expending 3 and 4
times the amount of force required on a level. '

~



35

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

As a necessnry consequence of the operation of these lines,
promoting the development of the resources of the country,
and giving us an acquainfance with the nature and require-
ments of ita commexrce ; other lines of railways or ronds must
shoot out in connection with them ; dependent, probably, as
the branches are in England, upon the parent stem for a while ;
but sure, incourse of time, to earn their own support, and
promote the growth of other lines, ig connection with them-
selves, at their proper times, and in their proper places.

Colonel Cotton's plan, however is entirely differont. 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 railrond
“ at once”—a railroad of * average” capacity to suit an
“ average” amount of traflic.

Having scen how these cheap railways are to be con-
structed—how large the amount of traflic is likely to be-
come, on somnc of the main lines—it is manifest that such
railways would be wholly inadequate in those places—wlile
upon other portions of these 15,000 miles, if the wverage
upon the whole is only 20 or even 50 thousand tons annual-
ly, the traffic must be very small; too small to pay cven

these cheap ratlways.
Where the business is heavy, they conld not perform it

either so well, or s0 cheaply as the Letter railway ; and from
their inferior capacity could not derive full benefit from it :

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

b
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But let us grant thet they could carry all the traffic, how-
ever heavy, at the charge Colonel Cotton proposes. Let us
sec 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, Colonel Cotton makes his calculations of a
traffic of 20,000 tons, annually, on 14,000 miles of railway—
estimating the cost of the railways at 12,500 the mile. ‘Lhis
must be a clerical error; as in another place a detailed esti-

mate is given of thesc cheap railways, amounting to £0,000
Rupees the mile.

Now I want to sce what return this would give. I meet with
some difficulty, at the ontset, because, at page 182, we are told
that the * working cxp®nses” on theso railways would be 2
Pice the ton ; and at page 198, the * cost of transit” isthe same;
and therefore leaves no profit at all. Assuming this to be a
mistake ; and that the Coloncl would not wish the cheap rail-
way to charge 4 Pice, which he gives as the cost by the
* high specds;” we will take 8 Pice as the * cost of transit”
or “ charge” per ton per mile. ‘Lhe “ working expenses”
being £ Pice, we should havo a net profit of 1 Pice on each
ton: then 21! — 104 Rupeoes * not profit.”

This would be, upon a capital of 20,000 Rupees, about
per cent. dividend, If the Government, on the security of
the land rcvenue, guaranteed 4} per cent. they would lose

900104 = (say) 800 Rupces

upon every mile, annually ; so that, upon 14,000 miles, there
would be an annual deficit of 112,00,000, one hundred and
twelve lacs of Rupees; which, calculated for 20 years, would
bear comparison with some of the Coloncl’s own “ results.”
We may view this question in another light. The ¢ aver-
age traflic” is taken at 20,000 tons on 14,000 miles or a mile-
age of 280,000,000~—but of this, supposing we have, over a
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thousand niles, an average traffic of 200,000 ; which gives,
on those 1,000, a mileage of 200,000,000 : thcre xremain only
80 millions upon the remaining 18,000 miles

If one of these cheap railways, caleulated as they aro
for an averago traffic, were laid upon these 1,000 miles ; it
would neither be so uscful, so economical, or so profitable,
as the superior class of railway ; while laid on the yemaining
18,000 miles, where the traflic is small, it would be attended
with great loss. |

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

20,000 per mile., ... ui0vvvieeoses . = Rs. 280,000,000
Mileage on 18,000 miles. . = Rs. 80,000,000
Net profit on 80 millions at e —

one Pie,.voviversrrene = 417,000
Mileage on 1,000 miles,

1,000 % 150,000, (assum-

ing this to be all the

tramway could carry) =

150,000,000 which x by

ope Me...... ........ = RRs. 781,260

Total profit, .Rs, 1,108,250
Interest on capital as above.. ... ,, 12,600,000

Annual 105, .o vvvssssnsss. R 11,401,750 or 114 Incs of
Rupees.

IVI-
SPEED.

IN areport” made to the Madras Government upon the pro-
posed railways in that Presidency, I find the following obscr-
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 belicved at a positive loss) on many of the principal
lines in England; but we need not run into the opposite ox-
treme ; or propose to construct our lines, upon such & 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 one 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 improvepent on
the means of personal communication, that railways will af-
fect this country ; whether in its social progress, its commer-
cial and manufacturing prosperity, or in the devclopment of
its agricultural rcsources.”

A reduction of 10 Pice per ton per mile in the cmriage of
goods will doubtless do much ; the provision made for their
safe 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 cach other;
by their operation in fact, upon the national mind, that rail-
ways will realize our highest expectations.”

Coloncl Cotton evidently thinks that, cven at this rate, we
are pursuing our * idol specd” to the prcjudice of the best

interests of the people; not sceing, I think, how intimately
and necessarily associated, arc the power of working quickly,
and that of working cheaply.

At page 241 we find the following passage : “ Canals, as at
present worked, cven when steam is not used are the cheapest
of all communications, but railways afford the highost speod.”
¢ There ts not tho slighest probability of railways ever beat-



39

ing canals tn cheapness ; nor of canals bealing ralways
wn 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 sunited to & special purpose. Ono instrument
may raisc 33,000 pounds, one foot in a minute; but not be
able to raise 26,500 the same height in half a minute—though
the quantity of motion would be the samé. Another may
be one of an opposite kind; raising or propelling small
weights at greal velocities; and thus making up an equal
measure of momentum.

"The railway, with its locomotive, is in this respeet one of
the most perfect instruments we have. It will tako its load
of 8 or 4 hundred tons at 10 miles an hour; or fly with its
lighter load, of 50 or GO tons, at G0 miles an howr. ‘Lhe
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 va;-yiﬁg clements—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 ; 4 a ton of
sugar at 12 miles an hour ; } of a ton of men is moved at
24 miles an hour,

The work done is the same in each case ; ahd the expen-
dituro of dynamical power only varics against the quicker
motion ; to an extent inconsiderable within certain limits,
and from extrancous or accidental cnuses.

In each case the rclative value (to the proprietor of the
article to be moved) of the mero transport and of the velo-
city, vary. ‘The traveller pays for speed chiefty~—the cotton
owner pays chicfly for the weight moyed. The manager of
the railway says to both—I'll work for you at so much for
every ton moved one mile, in any proportion yom ltke. The
passenger chooses § a ton 20 miles an hour—the merchant
takes one ton at 10 miles—Dboth 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 light
load, that it can with a heavy one ; that distinguishes the
railway from the canal or tramway ; fitting it 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, on
“ speed.”

“ One thing ts certain—ithal sncrease of speed, whother by.
land or by waler, by railways or roads, tnrolves an inerease
of cxpense, much more than proportioned to the gain of time.”

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

It is truc that the expenses increase with animal power ap-
plicd at & speed beyond 3 miles an hour—true perhaps, that it
increnses with a locomotive engine, though at first not mate-
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rially, at a speed beyond 20 miles an hour ; butat 18 not true,
as every day’s experience shows,aud as cvery conchman, 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—Dut more than ths.
‘Theve is known to be a certain speed, at which wen, animals,

and machines arc worked with the greatest cconomienl cftect;
up to this point then, there is clear and obvious gen in in-
crease of speed.

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

Hevapath, in his “ Mathematical Physics” says, the dyna-
mical force of hovse or man is.the greatest when his velocity
15 = ; onc-third the maximum veloeity, at which they can

move unloaded.
Afcer giving cxamples in the case of horses, this accom-

plished writer says, (page 40) “ One sees, from the obscrva-
tions above, the great cost of speed, owing to the limited velo-
city ol horses. In locomotive engines, the expense dacs nol in-
creasce so much with a given mileage increase of speed ; bhecanse
the maximum unloaded velocily of i engine i1s so far heyond
any small speed, as to render a considerable imcerense ol trifling
import. There s reason to believe that some of the engines,
if they had no resistance from the atmosphere, would go
nearly or quite 100 miles an liour unloaded. “Therefore
their best working vcelocity would be 83 miles an hour.
‘That best velocity, however, 1 found to be much lesy, on ac-
count of the great rosistance of the atmosphere. Bugiuccrs
appear to think that the maximum of cconomy is about 12
to 15 niles an hour, for locomotives. We are wuch 1 want
of expertments on this subject; but unless they e under-
tukken by some scientilic nunt; we have not muach clumee of
them {from Baginecers, who ave all oo much engaged i

othor matters, and take tvo little intesest in sach subjeets”
(;
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Colonel Cotton, however, differs from Mr. ITerapath and
others whom I shall mention ; and states that the incrense of
cost on high specd is enormous. The Colonel uses indefinite
terms—* high” and ‘‘ enormons.” What is high?

If he means 100 miles an hour; we will grant, that fhas
1s beyond the economical application of the railway’s dynami-
cal power,

We read, further,® that ““ iz land transit it 3 now clearly
ascertained that the tnorease of cost on snercased speeds fol-
loto much the sume 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.

Monsicur De Pambour proves by calculations, in which
his facts are cavefully drawn from experiment—that the
greatest amount of useful effect is produced by an engine—of
which the description~—pressure, &c., arc given—travelling
at nearly 162 miles an hour. With an engine of diftferent
character, the maximum useful cffect 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., ave charges against time, and are not notliced in
the above caleulation ; it follows,that the most profitable rate
of working, on all roads called upon to mcet those charges,
will be something above the rate of maximum uselul cffect,
as above given.

If we turn to the valuable work of Mr. Belpaire ; we find
—after most carcful 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 1st class—as 8 to 5—for

* Page 155 -1650.
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a ton of goods—as 27 to 16—bcing, as near as possible, as
the work done.*

After speaking of the loss of power in horses at increascd
speeds, Colonal Colton says, the same is the case with rail-

ronds.
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 cxpenditure of power is
increased at very high velocitics—the veloeity depending
upon the degree of rapidity with which the water can he
converted into steam of the given clasticity—the speed at
which the enginc produces its maximum wuseful cffect is
from 15 to %5 miles an hour, according to the build of the
enginc—while with a horse it is 22,

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

Speaking in general terms, we may consider the to-
tal resistance to bc overcome by a locomotive cngine as
made up of two clements, The one—friction—bearing
a proportion to the load, constanti at all velocities. The
other dué to the resistance of the air; and increasing
rapidly with tho speed: in fact as the squarc of the velocity.
It appears from Icrapath, that were it not for this resistance,
the most ecohomical pace, for a locomolive engine, would
be 80 or 40 miles an hour ; and we learn from Pambour that
sn fact it is from 15 to 25,

The resistance arising from friction, then, which with
Inrge loads at moderate velocitics is the most important, doces
not vary with the velocity—the atmospheric resistance riscs
with the velocity ; and is the main clement in the cost of

“ gpeed.”

¢ From whatappears in © Lardner” their relative speed may Le taken
to be 22 nnd 16.
T Or nearly sg

b
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The expenditure of poiver demanded at high speeds avises
{rom the increase of “ wear and tear,” and of fucl conswued.

Of the latter, Mr, Whewell, in his “ Mechanics of Lingi-
neering,” says that the fuel consumed is vexy nearly pro-
portioned to the * work done” by locomotive engines, at
whatever rate they travel; and I find, in a table given in
Monseur De Pambour’s work on the locomotive engine, the
following results of two experiments, being the pair best
suited for comparison ; the pressure of steam, and expendi-
ture of fuel, being the same, nearly.

Load, Sptod. ' TFuol por Lon per

mile.

e

Tona.

1 ... 9275 1725 034 =
2 ......] 108 899 030

The expenditure of fuel is nearly
equal, boing as. ... ..i0vuvnn, 08 :0°34

The specd of the one, double that of the other.
The paying work donc isas,.... 1609:17000ras 3: 3G
Showing how small the cflect—at these velocities—of at-
mospheric resistance on the expenditure of power,
If an engine is drawing o load of 100 tons on 16 wag-
gonsg; the resistance which it will have to overcome at 10

miles an hour, supposing the cflective surface of the train to

be 220 feet, will be—
100 X T = 1b. 700 friction.
» 09 atmosplicric resistance.”

Total. . 759

w

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

s» %306 atmospheric resistance,

|||||

‘ ¢ PIIIIIbnlIr.

F



At 40 miles—
100 x 7 = lb, 700 friction.

,, 946 atmospheric resistance.

e

* Total.. 1646

. Eedes ol SN -

The work—paying work—donc will be, in the 3 cases, as
The expenditure of power to meet the increasing resist-

ance will be, as
1—2-5—T1-2,

But while the power expended upon the wnit of work
docs thus increase ; two-thirds of the ordinary © working ex-
penses,”” upon the same unit, are diminished.

Wages of%engine men—general charges—management—
policc—interest—ave all diminished, as the amount of work
donce increases. It is, thus, clear, that if atmospheric resist-
ance were the only thing to be encountered in an ncrease of
speed ; our trains might travel much faster than they do, at
present, provided they had suflicient work.

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

I do not, however, agree with Colonel Cotton in the
view he takes of the cost of apecd, considered in the ab-
stract. e says, © for high specds a most porfoct apparatus
ts requiroed, enormously heavy enyines and consequently rails
of tmmense woight, secure fastonings, §e., and also gentle
slopes and casy curves al a cost of excavulion almost tcalcu-
lable in somo insiances.” (p. 156.)

Now lct us look through this—cnormonsly lieavy engines-

_* Mr. Htephenson slates (guago commission) that he made several
Journeys on a narrow guage line in Belgium, with o small engine, n
“ very Beautiful Titde thing,” carrying 40 tons, ab the rate of upwiils ol
30 miles an hour,
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are not required for high specds ; but for great and rapid
“ work” compounded of load and speed. ‘The heavy rails
operate, in cvery way, beneficially ; by roducing the resist-
ance ; by cnabling us to attain to high speed; and—if the
quantity of work render it expedient—to cmploy heavy and
powerful engincs. The resistance to traction of each unit
is thus rcduced to a minimum, by the expenditure of large
swns upon the “ perfect apparatus;” and, as a result of the
same perfection of structure, the wear and tear of rails,®
and other portions of the road, is reduced also in the railway.
As to “ easy curves” and “ gentle slopes™ they are calculated
for railways exactly as they ought to be for tramways and
roads ; they are reduced not at an “ incalenlable gost ;* but at
one calculated to bear an amount of interest less than the
difference saved in the working cxpenses ; this saving i
workiug expenses being found not only in the dimnished
resistance to traction, but also in the redueed amoumnt of wear
and tear of road, conscquent on areduction of gradients and
curves. Colonel Cotion would find it, in his tramways, cheap
to reduce the gradicnts considerably below 1 an 100,

Colonel Cotton then speaks of the cffect of a blow on the
rails being as the square of the velocity ; and goes on Lo con-
clude thence, that an engine of double weight, moving at
double speed, strikes the rail with cight times the force. I
doubt the correctuess of this theory ; though it is cortain that
at high velocitics the wear and tear increnses rapidly. Ex-
periment has shown that in cases of * impact” the deflgxion of
an iron bar is proportional to the velocity of the falling body ;
but experience has not yet enabled us to lay down any
precisc rule for determining the limit of a * paying” speed
under cvery conceivable variety of circumstances.

* Al writers agree that the wear of rails from ordinary usage is very
small ; and one writer ut_ntml n “Herapath’s Journnl,” not many months
since, that a womn out rail wag  thing not yet known,
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Colonel Cotton then says ““if a higl speed is required,
when the traflic is considerable, a double line 1s unavoida-
ble,” &ec.

This is a mdst strange view to take of the matter ; and it is
one upon which the same writer had already determined ;

that, if the Bengal railvay has a very great amount of
traflic—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 stcam engine—is, that i(s most
cconomical pace of working is—compared to trams and
canals—a fust pace : and thercfore it does more work, and

earns morc moncy, in a given time.

Regarding® these oxtravagant cstimates of higher cost of
specd, I nced only add the evidence of a man, whoso prac-
tical acquaintance with the subject will not be disputed.

Before the guage commissioncrs, Mv. 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 smme weight, there is of
coursc clear gain in working them at the higher specd—10
miles the houy is, however, much beyond any thing I should
contemplate for India, at present.

There is a passage further on—* Lot us now suppose the
ratlioay worked al low speed such as 8 miles an hour in
which case «ll the trains would travel the samo speed, so that
a single line of rail would be sufficient.”” IHere we have the
same cextraordinary conclusion!! And then with these vaguo
data of light rails, light engines and single line—the cost of
construction is brought down at once from £12,500 the mile
to £1,230. 'This is for the Bengal line, with 2,000 tons a
day. While tho Colonel’s tramways for all Indin are to eost
£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 beaving upon
the railway question, does nét secm to be fully understood
by Coloncl Cotton. He speaks of the 1st, 2nd, and 3rd
class travellers, at home, as if they travelled at different
speeds 3 whereas, the two first always travel at the same
speed ; and the last frequently in the same train: the dif-
ference of charge is not owing to any differcnce in speed;
but to the size and fitting of carviages chicfly.

We speak of the value of time; and the rich are spoken of
as thosc to whom time is of most value. Time, like every
thing clse, is worth what it will fetch ; but while it is, on this
account, of greater valuce to many of the first class than to
any other; there arc more, in that class, to whom it fetches
nothing, than there arve in any other class,”

The value of railways in promoting saving of time, 13 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-
not value 20, is to say, a shilling possesses some value to them,
but they are not yet ricl enongh 1o make any usc of half a
crown.

When, from tramways and common roads, we pass to the
finishcd substantial railway ; and convey goods and passen-
gers, at o higher rate of speed, with safety and regulurity ;
the value of time rises throughout the country : cvery min
becomes so much the richer, as his timo becomes more valu-

able to him.
All these statcments and arguments are based upon these

CIYONCoUs Views.

* Speaking of the advantages offeved by the yailway to the Weavers
near Manchesteyr, Mr. raness (History of the .l':ng{iuh railway) says
“ Isefove the rilway was formed, one day in six was spent in procuring and
in carrying back their work. When tic traing enabled them toride, they
walkod four miles to the atation with their twenty-right poumls of work,
travelled by thoe thivd class, and unable 10 pay for another ride, walked
back the whole of the way, with the silk or cotton which wasto ocenpy
the next week's labour.”
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lst. That persons and goods must of necessily travel at

high specds, on railroads.
2nd. That that specd necessarily costs morc moncy, than

slower specdsmpon inferior roads.
S8rd. That cost of construction regunlates the charge for

transport ; whereas onc great distinguishing feature in rail-
ways, nnd all similar instruments, is, that the actual cost of
traction being very small, the charge for transport is 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 cx-
presses his belief that this will be very great, both ie pas-
scngers and goods. This granted, it, follows, that the rail-
ways, with their infinitely saperior capacity, with the resist-
ance reduced to a minimom, and the power of adapling
themselves to tho traffic of the country to any amount, and
in any kind, will provide the mecans of locomotion to the

* people, and their posterity, cheaper, as well as botter, than
the tramways.

In this chapter on speed, it is only necessary that I should
notice ono of the calculalions, to show how entirely, though
unconsciously, Coloncl Cotton leans towards his own con-
clusions, by the assumption of the data necessary to their
demonstration. At pago 169 wo read tho following—

Present cost of transit

60,000 tons per annum, 24 miles, at
3 Avmas, .. ....00.. . JRupees. 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 Rupces.... 12,000

Say.... 80,000

Repairs and management, at 500
R\lpﬂﬁB pﬂl‘ mﬂﬂ. T A I R TR N R ) lﬂ,ﬂﬁo
92,000

e L, el

Annual saving by common road.. .. 178,000

J 1
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Cost of transit upon onemile of railway, 23 of unmade track.
(0,000 tons, onc mile, at 4 Pice, ... 1,260
60,000 tons, 23 miles, at 3 Aunas,, 258,750
10 per cent., at 120,000 Rupees ... 12,000

2.721,000 *

The olbject here is to show, that, by such an expenditure
of money, there would be a loss annually—s. e., by making
upon 24 wmiles of road, one mile into a railway, and leaving
23 “ unmade tracks :” while there would be a large gain in
spending the same amount upon a good road—who can
doubt it ? - ‘

But lct us see the data upon which Colonel Cotton arrives
at this conclusion.

1st. That the railway costs £120,000 per mile,

2nd. That the traflic expericnces no increase in conse-
quence of its construction.

3rd. That the cost of working a common road would not
exceed twice that of working the railroad-—all crrors.

The calenlations made in this place are such as arc entor-
cd into daily by overy projector of a railrgad, and might be
put into the following words ;—* given a high road with a
traflic of 60,000 tons annually (which is to remain the same
under all circumstances) required to know—supposing a
railway to cost £12,000 per mile, the working expenses on
it being one-half those on a common road, while the latter
will cost in construction, one twenty-fourth pact of the form-
er—which would be the safest investment—the road, or the
railroad 7’ any man of business conld answer this.

The expediency of investing a large sum in the * perfect
appavatus” depends on the probable amount of traflic ; or the

© This is the way it is printed, but theve is an ervor in one figure,

F
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extent fo which the oxisting trallic is susceptible of mercase.
Let us try, in the above case, us a railway would not do,
how a tramway would,

(0,000%ons per annum 4 miles, at 3

AMNAS, cvvrrennane ensasnsssens 10,000
Present cost of transit on good common round.

60,000 tons 4 miles, at 9 Pice..,.... 11,2507

10 per ceut. on 20,000, ..., ...... 2,000

Repairs, &c., on 300, ,, .00 vvveee. 2,000

15,260

Sesmistapeininiiseninainipt

Cost of transit on one mile of tramway, 3 of winade track :

%
60,000 tons on 1 nile, at 6 Pice t.... 1,87
60,000 tons 3 mites, at 3 Ammas,, ... 33,700
10 per cent. on 20,000., . .......... 000

387,625

Here then is a saving to the cextent of Rupees 7,375 in
favor af the tramway—the interest of money expended on
it being small—but that on the common road is still far
greater ; and the Colonel’s caleulations, il worth any thing,
Lring us to the “conclusion, (hat & common road, costing
£500 per mile, and admitting of traflic beinyg carried on, ot
& cost of 9 Pice per ton, is the thing, when you can get it.

It is not, however, intended to make onc mile of railway ;
but several thousands—and the anticipated results arc not,
that they will carry a traflic limited to tho present amonnt,
cheapa* than the common road ; but they will create a much

~* This is the raly assuemed by Colonel Collon, hutel know of no romd
o 11 India, upon which o ton of goods is envricdl one mile for 2 1ice (or o
Penny nearly.)
§ I have of vourse made the expensn of traclion greater on o tram
way, than on a radlway; though 1 have heve sade the difevence mweh
less than it would be with such voidds as Celone] Colign proposes,

L



02

larger traflic, and carry that cheaper, when created, than roads
or any other means could.

Of the cfiect of speed, on the social and commercial condi-
tion of a people, we have sufficient evidence In the extraor-
dinary influence it has cxercised in England. There we had
the best roads in the world ; and we had many huudred miles
of canal before railroads werce introduced ; but great as were
the benefits which the public derived from those works;
much as the canals contributed, in the form of cheap trans-
port, to the development of the resources of the country, and
the promotion of its general prosperity ; it was reserved for
the railway to exhibit those eflcets to an extent unparalleled
in the demestic history of our own, or of any ¢ther country.

What was this? cheap transport 7 The canals were cheap
in ono sensc; heavy goods of amall value were dragged at
the cheapest possible rate along them ; but no travellers ever
thought of this cheap kind of locomotion ; while a large por-
tion of the general traflic of the country, in goods valuable
enough to pay for speed, were moved upon the common roads.
If the eanals produccd comparatively litile cffect uyon the
manufacturing interests of tho commtry, they produced still
less upon the social and intcllectual condition of the people.

The following statement, taken from Herapath’s journal,® is
suflicient to convey some idea of the cffect produced by the
superior power of a railway upon the country at large, as well
as upon the interests of its own proprictors.: In this case it
not only increases enormously the amount of traflic, and the
demand for' transport ; but while it threatens to dgfroy a
neighbouring canal by a monopely of the whole of the gene-
valtraflic, it makes compensation, Dy creating an increased
demand for the peculiar description of work, best adapted to ®
the canal.

* April 30th, 1863.
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The Grand Junction Canal in 18383, when the London and
North-Western (railway) act was obtained, carried annually
708,257 tons of merchandize local and through : and in the
year 1852, novless than 1,144,579 tous. In the sahe yeav
(1852) the London and North-Western carried 3,398,022,
including coal.”

It wopld be an error, in the very outset of the discussion,
to talk of the valuc of speed as the thing for which we con-
stract expensive and substantial railways, Lhe question is
what are the advantages of the solid rail, and the loComolive
engine ! Thesc—Characlerized by a power as readily display-
¢d in the slow dranght of heavy loads, as in the rapid move-
ment of ligh{er ones; they perform their work cheaper than
any other kind of agent, and at & higher speed: cheaper, in
part, because quicker.t ‘Lhe necessity of sinking alaroer sum
in their construction, than in that of other descriptions of voad,
is a disadvantage met, and more than connterbalanced, by their
immense capacity for creating a traflic, and for performing
a very large amount of work.

One thing must he mentioned as esseatial to the ecconomi-
cal application of a railway ; as indeed it is in all similar cases.
There 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
work, that a boy conld do in the same thme with u wheel-
barrow. Lhat the trunk lines in this counlry are likely to
afford suflicicnt work for these mighty labourers, few, I think,
are disposed to doubt,

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

® There is a difference in tho extent of each; but the fact shows rggnnrk-
ably enough, the vast power of (he railway, * sl

T Lefore a Committee of the House of Commons, My, Seymonr Clarke
sni'a (1601) :‘ the ;._*:rcnluhjm:l-in the conl lms:im:sﬁ_ is Lo carry quitl;l}: ondd at
& low price; in order to earry at o low price we st et the waggonn

E'ut nlmd home in (he shortest possible tinee,”  6th Keport Lailwoyy nnd
unais, '
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tical principles advanced by Colonel Cotlton, against high
velocitics, bul to accidental circumstances involved in the
working arvangements of a railway; such as, the frequent
stoppages involving wso of the breaks; and, on the other
hand, the rapid passage of the cxpress trains over crossings,
and round curves, &c. Indeed, for all practical purposcs, a
limit ig placed to the speed of trains by the {requent stop-
pages, without which the railways could not perform the
part assigned to them. It is evident that, with stations cvery
6 ov 8 wliles, there must be n great loss of power in attempt-
ing to use a specd, so high, as to be seavcely attainable before
it must be again slackéned.

Morcover, the higher rate of speed has been hitherto ap-
plicd to passengers only ; and the necessity of mecting the
convenience of the public by punctuality and frequency of
trans, renders it impossible in this case, as is done with
goods, to make up trains with the maxpnum of profitable
load. I have more than once travelled a hundred miles, in
England, the only passenger in a carriage, arranged for cight.

Lastly, I cannot belicve, that with the wgent demands,
of late ycmrs, for economy and judicious management, on
the part of Railway Dircctors, the rates of spoed:would
havc gone on inercasing, while the charges have decreased ;
did they not find, that, up to those rates, at all ovents, the
higher velocity was more than counterbalanced, by the va-
lue of the additional work done.

V.

TRAFFIC—WORKINU FXUPENSES==TARIIV,

‘ Pkl

It has been seen, that the actual charge, pet ton per
mile, upon  railroad, does not depend solely, nor cven prin-
cipally, upon the original cost of the line although this
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is the impression that is conveyed by Colonel Cotton’s made

of arguing the subject.

The upit charge depends—
Ist. Onthe cost of traction which decreases as the

road is bronght nearver perfection. . .o..o ..., A,
2nd. On the capital invested, , ... vvvivea, .. I
3rd. On the amount of traflic...... .... ...... C

It is in fact, dircetly as the two former—mversely as the
»

latter—or, more strictly, as 4 +%—-—and I have shown not

only that it may be; but that, if the work has a sufficient
ficld for its operations, it w0:ill be, less on the more expensive
line than on ghe cheaper one.

We may, however, illustratc this by some observations
upon a line now wnder construction in this part of India.

We will look at a common trunk road, like that now run-
ning westward into this part of the country from Madras.
What—introduced as it is mto a network of bad roads—
“ nmumade tracka”—what have been its effects ?

Assuming that traflic can be carricd on, upon this new
trunk line, at twice the pace, and half the cost of the older
lines; it will draw into it all the traflic, destined for Ma-
dras, of every kind, included within a space, represented by
a triangle, of which, the apex being at Madras, the height
being cqual to the length of that road, the basec is cqual to
one and a half times its height.

Let us now substitute a railway for the trunk road—a
railway, by which traflic can be eavvied at siz Hmes the
speed and ons-sizth of the charge of that on the “ mmade
tracks.” The space, over which the influence of the :rail-
way is extended, the traflic upon which it would monaopo-

: , N
* Of these A will always be lcss on the better railway, while o Will de-

pond wpon the capacity of cachy, and the amownt of work they have (o do,
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lize, becomes a triangle of which, the apex being at Ma-
dras, the height the length of the ratlway, the base isnearly
siz trmes that length.

Thus, if the railway is extended 240 miles Svestward from
Madras, it must draw upon it, besides intermediate traflic,
all, destined for that town, embraced between two lines meet-

ing at Madvas at an anglo of 140 degrees.  The avea of the
space contributing to the traflic, on the present common road,

would be to that contributing to the traffic on the railroad as
1 to 4 nearly.

Now Colonel Cotton thinks the present traffic on our
western road is 100,000 tons annually., I put it down at
60,000. Beariig in mind, that, upon the abovacalculations,
the present trunk road drains an extent of country, one-
Sfourth of that which a railway would drain; is it too much
to estimate the traflic, on such a railway, at 200,000 tons an-
nually, exclusive of passengers, and without reference to the
increase, that would arise from such an improved system of

transport?

Acknowledging the railway to possess power of a higher
order than the tramway—that, in its speed-—in its capacity for
work—cxhibited both in the road and the engines, we sce not
mercly sources of cxpense at the outset, but means, peculiar
to itself, for awakening the people of the country, and sti-
mulating them into life aud cnergy ; we must, before we look
to the other side of the picture, and pronounce it all very
fino, but two expensive ! enquire whether the charge per ton
for transport on it, must necessarily be, ov is likely to be,
higher than on a tramroad, costing 20,000 Rupees the ile.

I have shown that, on the trunk line now under construc-
tion at Madvras, the traflic dvawn into a yailwray, may be esti-
mated at 200,000 tons annually—say, in round numbers, 700
tons o day. This, in the existing state of things: and, if ef-
fect follows causc in the wsual manner, this must increase:

»
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since every ton, except those drawn from the very verge of
the space so drained, comes cheaper and quicker than it ever

did bLefore.

Now I think, whatever Colonel Cotton’s opinion may be
as to the necessity of going slow to get over n great amount
of work, most men will agreo with me, that the eapacity for
performing any amounnt of work will be greater in a machine

whose maximum uscful cflect 15 attained at 12 or 14 miles
an hour, than in onc whose maximum uscful cflect is at

2% or 3.

I the special charge of transit, at its most profitable paco,
(24 or 3 miles an hour) be, on the tramway 14. per ton, and
that on the Tailway, at 12 wmiles an hour, is&rl*, (I am con-
fident that this i3 not too great a difference to make bLetween
the cxpenses of dralt on two such roads,) it is not too much
to assume that the capacity of the railway is double that of
the tramway. Iow does this effect the charge on the unit

of traflic?
Assuming the original cost

Inthconotobe....oovvuviee ... £6,000
Inthe other, .o ovvvnvvnnnn s . £2,000
The special charges on cach ton of goods charged ene mile.
Intheonccase,.......0vee 3

In the other, .. .....vvvh . 3
Interest with other general charges.

In the one case.,ovv0uee. . £100
Inthoother.............. £300
The total charge for each ton per mile will be

In the tramway’. ........... }d. + "
In the xailway, .. ..o ooo. . 3d 4+ o
Let C the traflic be equal to 200 000 tons.
The 3d. + £mm 248 farthings the charge for tramway.

And 3d. + L35 = 170 Luthings the charge for railway.
I
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In the above ealeulation, T have, (or simplicity sake, divid-
ed the whole cxpenditure into two kinds, the special indis-
tributable costs, and the general charges (including interest),
tho proportion of which, allotted to each tonf or other unit
of work, of course varics with the amount of that work. In
doing this, I have given, under the first head, as mvariable,
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 Delgian
Railways, shows that, in the movement of a ton of goods
one mile, the actnal 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 amownt of work is
(exclusive of interest,). 1'‘2 penny. ‘the difference shows
the proportion of the # working expenscs” which (asis the
casc with the interest on first cost) is reduccd by an increase
in the amount of traflic. The same writer gives, subsc-
quently, a table to show how the actual charge on each ton
is reduced by the increase of traflic, and by judicious ar-
rangements of trains; and he brings down the cost of mov-
ing one ton a mile, fron something above 4 pence, when the
traflic is light and the trains worked at a disadvantage, to
abont scoen-tonths of a penny, wlien the traffic amownts to
100,000 waggons a year over cach mile, and the railway and
volling 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 wpon
the other ; a portion of these very charges, being distribue-
able, would fall heavier upon each unit, as being divisible
among a smaller amount of traflic.

I hiave said nothing of canals hitherto—Dbut the snme mode
of rensoning will be found to apply to these also.  ‘Lhere is,

" % Much, even of the locomotive expense, will he found to vary in-
versely with the * work done,” in the charge upon the unit.
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however, this marked difference between n “ slow speed”
canal and a tramway; thatin the former, the expense of
 drafy” is at thoso slow apeeds much below that on a rail-
road; while op the tramway (which is a bad railway,) this
cost of draft is much greater. It wmay not be out of place
here to allude to certain stalements and arguments, exhibit-
cid at page 241. |

We are first told that every body whe had previously
written wpon the subject of railways and canals had shown
“ a fundemental misapprchension of this subject.” * Jai-
versally rathoays-are spoken of as subslitutes for canals,
though nothing can be more fulses than this idea.”” "Lhemecan-
ing of this sentence is not quite clear. If a man proposcs to
substitute a railway for a cunal; I camnnot sce that he is
guilty of any * falseidea.” When another with, perhaps,
cqually good reasons, proposcs, in some other locality, to sub-
stitute a canal for a projected railway—there is not, necesea-
rily, a  falsc iden.” DBoth together may be recommended,
at onc and the same time, and yet the idea be a very just one.

Among those, who have been Jately called upon to write
upon this subject in India, onc oflicer gave his opinion in o
report to the Governor General, dated 1st February 1853, and
since printedy as follows.

¢ In tho caso of navigable vivers and such as tho Godavery,

which it appears probable might at no great cost be ronder-
cd navigable, that part of the country to which they alréady
furnish a cheap and ready mcans of transport, may, as a ge-
neral rule, be left without railways till the more pressing
neccssitics of other portions of the country have been providl-
cd for.

I have only further to remark that the line proposed® on
the castern const of Madras licx over a country singularly
favorable for the construction and supply of canals, The

* A line proposed for a trunk Jine of railway by Major Kennedy.

*
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construction and working of a canal near Madras, so short as
to produce little cflect on the development of traflic, has been
attended with very favorable results. A proposition has been
made, and I believe sanctioned, for extending,it a few miles ;
and there is no doubt that communication by canal might be
opened along the coast between the now fertile deltas of the
Godavery and Cauvery at a far less cost than a ralway,and fax
more capable of competing with the present coasting traflic.”
The argument proceeds on the form of a very “simple caleu-
lation to show that, making allowance for the loss of inter-
est on the value of goods carried, 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 necogsarly.

Colonel Cotton, to show this, takes the cost of draft, ar-
bitrarily, at 4 Pice in the one case and 1 Pice in the other—
against the railway: but he leaves out of the question the
interest on first cost and the general cxpenses of manage-
ment, &c.

Now I freely admit that it is not likely that a railway will
ever (taking intercst on first cost, management, and all ex-
penses into consideration) beat a canal in the carriage of
cheap goods—but thore arc circumstances wder which it
might do so—and it is under thesc very circumstances that,
n some cases, the railways have pressed competing canals so
hard in England.*

At 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 sharcholder in a canal, who

bought shares of a nominal value of £200 for £2,000, los-
®

* Intho Keonomist (March 11,) I find in a notice of n work by Mr.
Whitworth, in Ameriea, tho following passage, * yet the railroad systom
Jor the western trade is 3aid to have superseded the canal system=—we
should say rather it has come to its aid.”  Agnin, * the ils nre earrying
such increasing quantitios of goods and cavrying so cheaply us to compel
the state of Now York to lower its canal tnll) o
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ing by compctition with a xailway, docs 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 fuct that, of the ca-
nals now quoted as paying (in spite of the railways) a cer-
tain dividend, fow if any are puying that dividend on the
original cost of the canul ; a considernble portion of that
cost having been, in thoir palmy days, paid off. Ilow u
railway may compete with a canal may be scon from the
statement slready made regarding tho quantity of heavy
traflic upon the north-western Railway and Grand Junction
Canal: that they do so compete with them is clear, from the
evidence of men intimatcly associated with the canal inter-

csts,

I'rom its superior power, from its cheapest working rate
of speed being a high speed, comparatively, the -railway
monopolises all the fast traflic of cvery kind. Indecd there
is nothing, as I have obscrved bofore, on which speed doces
not tell to some extent.*

Having thus withdrawn from the canal all the lighter
traffic of cvery kind, pnssengers, mails, bullion, and goodls,
of value, manufuctured or others, the railway has still stomach
for more work ; and picks up raw produce, minerals, &e.,
carrying them at the smallest fraction of profit; snch small
fraction still adding to their dividend,

The charge for transport in cach case may he found thus,
taking owr former mode of caleutation.

~ Special cost of locomotion in the eanal, .. .1 Pice.

Intherailway,.......cco0vevnenenens o Pice.

To cach of these must be added a proportion of interest

on capiful. The railway clears 6 per cent. alveady by ijts

* The great northern railway now earrios beside passonger traflic 17,000
tons of conls per weok along its line at §o, a ton.  Daes it manage this
largo amount of work by slackoning speed on traflic of all kinds P 1 sua-
poct not.
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passenger traflic, and is satislied to have § a Pie profit on
each ton of coals—the caunal having a capital invested of
20,000 Rupees and 50,000 tons of annual traflic, in heavy
goods, must put 4 Dice, on cach ton, in ogder to gain a
similar dividend. '

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-
calion 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 inférior descrip-
tion of railroad ; not likely to be adoptoed with advantage in
any general system of highways; though very useful in -
neral districts and other special cases.

In determining whether, in any particalar case, we shouldl
have a railway—a canal—or common road—we have to con-
sider,

1st. The character of the country.

2nd.  The probable cost of construction in cach case.

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

4th.  'The amount of traflic to be anticipated.

oth.  The natare of that traflic.

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

* The following is an extract from the oflicial # cenans Repoxt” for the
united States, December Eal, 1852, after staling that belore 1860, there
will be eompleted 35,000 miles of railway, the wriler anys, * ‘The nsofulness
wnl comparative cconomy of railvonds s channels of commerce aml
travel have beeome so evgdent that they huve in some measure superseded
cunnls and are likely tu\(iﬁlmi:l seriously from the importance ol paviga-
Lle rivers for like purposcs.
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If it were possible that any country could be in such o
condition as Lo furnish an enormous amount of heavy cheap
goods, upon any given trunk line; withoul their being at
the same time a large demand for passenger traffic, and the
quicker transport of costlier goods; and if local circum-
stances were not opposed to it; 1 should say, this is a case
for a canal—but such a case is without an cxample.

If—as will be found in some cases iu this country, there
were circamstances peculiarly favorable to the construction
of a canal, while the development of a mixed traflic did not
promisc to be sufficiently rapid to cucourage the construc-
tion of a railway, I should say, ¢ lay down the canal, let it do
its best towafds the general traffic of the country; and lct
the railway follow : as the business of the country increases
a railway and canal may well work together.”

In this part of Indin, I agree with Colonel Cotton in
thinking, the construction of a coast canal would be a wmea-
sure, wise, simple and benefical.  But I should look wpon
his proposcd conal across the Coimbatorc district, with «
lock cvery mile, and a sumwmit level on a district, moro
scantily provided with water, than any in India, as a guiey-
ous mistake,

I am by no means disposcd Lo enter npon so anprofitable

a diccussion as that of the general merits of a canal versus
those of a railway ; hut I cannot avoid noticing the wmanner

in which Coloncl Colton has treated the subject in quoting
the American works., Ile docs not take into consideration,
how remarkably in that case the natural features of the coun-
try promote water commumication®; their magnihicent 1i-
vers and lakes feeding and supporting artificial, connecting
channcls. P St

* QF 687 miles of inland navigation in North America 624 only are hy
arliftcial canal. ‘
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One thing however is clear from these statements, assum-
ing that they are derived from good authority, viz., that the
cost ol transit on the “ Erie canal” is 1% of a penny per ton
per mile ; while on railways in England it is otly 3. or v of

a penny, at this moment.

We observe another fact too from these statements, viz.,
that to eflcct this——(o creatc an instrument, in the shape of a
canal, that should transport goods at % of a penny per ton,
it was necessary to expend in constrnction no less than £18,700
per mile. This, taken with the fact that, in England, upon
lines of railway which cost £35,000 to £50,000 the milc,
coals are now carried at § or %d. per mile, is very encourag-
ing to the promoters of railways here, whererwe can com-
plete them for one-sizth of that sum.®

I have, I think, said enough of Coloncl Cotton’s argu-
ments agninst what he terms “ high speed” (that is, well con-
strucled) railways, on which, at considerable first cost, the ope-
ration of carrying goods and passengers is facilitated and
cheapened ; butit may be as well in conclading this part of
our subject to say a few words on the capacity of thesc rail-
ways for the performance of a given amount of work,

Nothing more clearly shows the very narrow and imper-
feet view which Colonel Cotlon takes of this subjcct than
such a passage as this, at page 247:  We might as well
say, that because my Lord and Lady jfound a carriage
sufficient to carry their own persons, therefore all the farm-
ers on the state ought to carvy thetr hundreds of lons of
goods in Gontlemen’s carriages instead of waggons”—as if
the capital invested in reducing the incqualitics of the earth’s
surface, in purchasing rails, and fixing them sccurely, thus

* Speaking of the Hudlersfichl Canal Captain Laws aays bofore the
Committec {6th Roport railway and canal), * How can a penny a ton rny
upon a eanal which hardly even paid o dividend with o very much higher
tanil and a greater traflic” P
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reducing the resistance as much as possible, was simply in-
tended aud calculated to enable Lords and Ladies to travel
quick ; and had no eflect on the conveyance of such valgar
things, as tarnfps and bavley.  This, too, with the fact al-
ready mentioned, that one ralway in England has been Jate-
ly carrying 17,000 toms of conl, a weck, over its line at }d.
the ton per mile.

Might we not, with as much justice, point to the palaces
in Manchoster, the splendid buildings, the expensive fittings,
arrangements perfect on all sides, and contemplating, with
awe, the amount of capital sunk, cxclaim, “ such an cinploy-
ment of capital may do well in a conntry where Court dresses
and costly mamufactures are required ; but for the poor people
of India and thuir clothing, commend us to the cheaper hand-
loom! !’

The fact s, that, in the best deseription of railway, we see
nothing more than the operation of a system which is daily
heing applicd more and more extensively in Burope : the cco-
nomical employment of capital, in the concentration of power ;
by which the most minute and contemplible wnit of work, «

button, or n doll’s eye, 1s exceuted at the cheapest possible
rate.

I have before alluded to the errors into which men are apt
to fail by a too great dependenco upon averages. Tt will be
not out of place, if T again illustrate this, by an allusion Lo
Colonel Cotton’s mode of applying the averago in caleulating
the relative cost of traflic upon a railway, and one of his tram-
ways ; by throwing the whole of the traflic into a lump, and
assuming ono rate for all. He thus deprives the railway of
onc of its most remarkable and characteristic advantages, the
power of creating a demand for a large amonnt and great
variety of work ; and adjusting its tarifl' to the several des-
cription of traffic, s0 as to make great profit out of some, car-

rying on the rest at the cheapest possible rate.
K

L
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As an example of this and othier errora into which Colong
‘olton has fallen thronghont his Look, I will tuke the fol-

lowing ealeulation at page 182,
Py

High Speed Railway.

Cost of 100 miles, at 80,000 Rs, ., .80 lacs.
Working hall of the 100 miles for

five years, at: 30,000 Rs, a mile.. .75 lacs.
Ditto hall at 4 Pice per ton, or one-

sunth of the present rate, v ..... 8 lacs.

163 lacs.
" Choap Railway.

Cost of 100 miles, at 20,000 Rs, ., .20 lags.
Cost of working for five years, at

2 Picc <% of tho present rate, ... 4 lacs.
—me 24 Tacs.

Snving on the cheap railway, , . .189 lacs.

Now one fundamental mistake which the Colonel makes
in thia and other similar caleulations, is in assuming first, an
amount of trallic ; and then a cost of working without any re-

ference to that amount,
In the above calculation the cost of the railwuy isstatedat -

too high a figure ; but I neced not dwell upon this. The timo
requived to cxceute it is exaggerated greatly. The cheap
ratlway is assamed in the calenlation to have been exccuted
in “ no time;” the * working” is assumed in the one case to
be 4 Pice, in the other 2 Pice; so that, in the one line made
expensively to cnsure -cheap working, the ¢ working™ cost
is double that on a tramway worked by eattle with “ steep.
gradients, sharp curves, &c.” ‘Thisis an casy way of proving
anything.

Now let us proceed in the ordinary way to sce what the
cost of transport, (which is the very thing we want to arrive



67

nt) wonld be—fortunately Colonel Cotton has given us his hy-
pothetical traflic—160,000 tons.
Working expenses include all expensos properly so called,

“ managementf’ “locomotive,” &ec., but in getling at the
probablo  charge” per ton, we must include infercst on

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

with a fact.
The locomotive cxpenses on the Banchester and ILecds

railwvay have been stated beforc the Guage Committee to
amount to four hundredihs of a Penny per ton per mile—
double this for the cheap railway and we have eight. hun-
dradths per tan. Let the othor elements of working expen-
scs in both cases amount to 0°8. ‘Lhen the total hecomes

‘ In the good railway......0'12d. per ton.
In the bad railway..,.....0016d. ,,
The expenses per ton per mile on 160,000 tons will be
*  On the good railway. .. .160,000 X 0'124. = £ 80
On the cheap railway. . . .160,000 X 0°164. = £106

The charge for interest, assuming according to our expe- .
rience, that the railway cost £6,000 per mile, will be
On the good railway., ............£300
On the cheap railway, ..o0veevee o o £100
The additional charge on each ton per mile to mect this

will be
In the former casc .., . £ %}"m= 0-45d.

In the latter case....., £ m—%:'—&'—-m= 015,
Tho charge must therefore be
In the first case . ,0°12d. 4 0°4Ud. = 0-57d. per ton.
In thesccond case.0016d. 4 0:16d. = 031/, ,
By this mode of calculation, we should find that when
the traffic reached 1,200,000 tons per annum, the mileage
eharge upon cach of these, to enable them to puy alike o
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per cent. upon capitul, would bo the same, viz. 0°18d. por
ton per mile. This is however, taking the worst casc aguninst
the better class of railway ; giving it nothing but slow specd
traflic, noncof the advantuges of the higher and more profituble
description of work : and wholly putting out of sight its sur-
passing power to stimulato commerco and creato traflic as
well as the impossibility of the cheap railway ever carrying
1,200,000 tons, or cven so much of it as the better railway
could.”

But now let us suppose that out of this 1,200,000 tons, a
portion represented by 100,000 tons, consisted of that fust
teaflic of passengers and light, valuable, and perishable goods,
much of which the cheap railway could not carry at all.

The total amount of interest on the £8,00 is £300.
To the working cxpenses on these 100,000 toms we may
add a handsome profit—say—a half penny & ton—then
yd. X 100,000 = £208 profit on this poxtion of the traflic;
leaving £300—L208 = £92 to be carned by the goods—
L .uiﬁ{ﬂﬁ'ﬂ = 0-02d. ( 130 ofa penuy) to be added to the ¢ woﬂ_:-j
inge cxpenses” for the cost of tramsit, which then becomes
- 01824, 4 0-02d. = 01K

Coloncl Colton scems to cntertnin someo singular appre-
hensions regarding the amount of traflic, on such a line ag
that of the Bengal railway ; which he thinks will be more
than the line ean convenicently carry. Is this a grievance?
Do men genevally complain they have too much grist com-
ing to thoir mill? YWhat do we with a common road when
it becomes thronged to an inconvenient cxtent ? We widen
it—so do we with a reilrond. The “ Great Noxthern” of

England are actually layipg down or proposing to lay down

* Tho nbove calenlntion is intended to show that viewing tho subject
under the” worst pessible aspoct for a railwuy—it would yoet, when the
traflle reachud u certain amount, work cheaper then the tramway—puz-
posoly tnkm%mt extremo case, I have assumed that tho tramway would
carry a3 much as the railway which it would not.
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an additional line of rails to accommodate their increasing
and remuncrating coal traflic.

This is however an anxious moment for so large and cx-
pensive an apparatus as a railway. Lho traflic coming in
must be beyond its capucity in the first place—and then suf-
. ficiently beyond it, or having sufliciont promisc of so grent
an augmentation, as shall give employment to the additional
amount of roadway proposed.

The traflic advances on a railway in this manner. There
is a speed at which the engines do their work with the best
possible effect—say 15 miles an hour, The trafic increases
until, at that specd, thero is a risk of choking., ‘Thespecd
is increased to (say) 17; but the profit on the additional
trallic, thus mastered, more than compensates for the ox-
penses of the inereased speed: traflic pours in; hat if they
increase the speed further, the additional profits, at the pre-
sent charge, will 2ol make up for the additional expenditure
fluc to the additional speed.  The railway issatarated : then
comes the question of a general rise in the tariff, to keep ofl
{urther inerease in traflic ; or additional ueccommodation with
the same or even a reduced taril,

Now a single line of good railway, with its speed, will do
far more work in a given time than a tramway. 'Fhe for-
mer would accomplish with one eugipe a mileage of 40 or
50 thousand tons in 12 hours at the chenpest: possible rate.
"The latter would requive 200 horses to do the same amount of
work. ‘Lo make the cheap railroad as accommodating as the
other, it would be necessary to add more lines of rails. Thisy
would bring the total cost up to that of the betier railway,
Wo might then have accommodation for all, in tonunge ; hut
not onc step should we have advanced towards improvement
in the character of the Liighway : more of it, hut stillsof infe-
rior character. Wemight add 20 parallel lines, bat we shonld
still have light girders to bear very light weights so light as
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“ not in the least to aflect the rails,” “ sharp curves,” “ steep
sradients,”—travellers, troups and mails would still be limited
to 5 and 0 miles an hour. Moreover, add as many lines of
rails as you choose, tho superior railway if wwrked up to it
capecity must work cheaper than the othor.

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

1 the stations were more frequent, move traing might start,
but morc time wonld be lost. I do not think it possible there-
fore that such a line could accommodate above 250 tons each
way daily, or just onc-fourih of that which the railway could
perform ; and the passage of apy quicker trains wounld be ut-
terly impossible.

In order therefore to give the tramway a capacity for the
performanceof very heavy traflic cqual to that possessed by the
railway we must give tho former £ lines of way to ong of the
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Tatter. Dut this would cost £2,000 % 4 = £8,000, whereas
the lntier only to cost £6,000.

If however we are content with a single lino in either ense,
what would ha their respective merits as investiments, work-
cd up to their eapacity !

Ruilwny working expenses.. ... .. (2. per ton,
"Uranyway do, cenasss 3. per ton,
Railway charge (sa¥). eo cvvvereee  Feb per lon,
Tramway do. (thesnme)........  {d. per ton,
= Profit in each ton.
Railway, . covvvnnereinsenenoeses 0Dhd. por tom,
Lramway.... i veeeererssvceeness 048, per top.
~ Aagregate profit in 1'1i]wuy.

700 ﬂllﬂ 06 __

which is on a capital of £6 000 = 26 per mw
Aggregato profit on tramway,

. PR = £837

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

We have here argued from a fixed charge, on two sucls
railways, Lo a resulting dividend—Dbnt let us now take a fixel
dividend, and sce liow the country would he aflected—ayhat
the tarifl would be,

Lot the dividend be five per cent. “This on the railway
would be £300 per mile, which divided among 700,000 tous
gives

0'1d. = 1% of a penny.

Then 02 4 0°1 = 0'3d. of a penny per ton per mile 14
the charge for the raslway.

In the other case we have iuterest on first cost £l(lt)

Then £r0 o = 0°13d. and 0:3 + 013 == 043} or oh 2 ofa

penay, as the charge per ton for the tramway. ‘

There 1s yet one obscrvation to bo made regarding the
traflic to be expected in India,
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With trank lines cxtending many hundred miles and
draining such a vast extent of conntry as these will, there
cannot be a doubt, that the teaflic will o greatly increased ;
or that, being chicfly raw produce, it will Be very Lulky;
neither can we doubt that there will be a great amount of
passenger traffic, thongh thero is little to be scen now.,

It is well to remark, however, that the inerecase in tho
traflic on any particular line will be of two sorts; duc to
two distinct causcs—the one will avise from the tendency of
the improved road to draw into it existing traflic from each
side—far and wide—the other will depend upon the eflcct
produced by tho rmlway on the means—the habits—tho
minds of the people. _ o

‘'he former increase will show itsclf very soon; the latter
will bo much more gradual, as regards goods—tho passen-
aer traflic will develop itself, I think, very soon. In the

latter caso we have the materials ready—the men, women
and children. In the former, the produee has to be raiseda

—an increased amount of sugar and cotton can only be ob-
tained from a greater breadth of land being brought under
cultivation ; or from an improved system of agriculture being
followed upon tho land already oultivated. Both these causes
will he at work ; and the eflect, thongh gradual, will be sure.

Coloncl Cotton speaks of the country, as already full of
population, and yet with an unlimited cxtent of suitable soil
still available; which sounds spmewhat paradoxical. Not

so full, in my opinion, but that the effect of tho 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

suitablo soil,

Coloncl Cotton has stated (page 184) certain conclusions
to which” ho has arrived, upon this subject, which it is not
necessary, 1 should notice fuxther; as they are chicfly built

upon tho foundations which I have now laid bare,
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There is one para, however, (the Hath) page 186, whiel
appears to call for vemark, ay indicative of o tIH[umhuu lo

assune data somowhat hastily.
In this para.ghe cost of transit upon different descriptious

of roads and canals is stated.  Now, as belore obseryed, the
interest on first cost is a very important item in ¢ ¢ost of
transit ;> especindly on roads which cost £6,000 or cven
£2.000 the mile. -

Here we have the cost of transit on 2 common roud, stated
at 8 Pice per ton—upon what authority ?

On the Madras western road the charge at present is about
1 Anna G Pice,or 18 Pice per ten; exclusive of wenr and
tear of road, mul interest on first cost—management, &,

The late C.tpt'un Best—a man of rare abilily, experience,
and judgment—oestimated the interest on first. cost on the
wostern road, and wear and tear together, at Trom 2i o -Uis
per cent. on tho present charge for teaflie. U'lns would bring
l:!u: cost of transit up to 24 or 23 ice per Lon.

Again, in this table the cost of transit on a railway isstaled
at -t Pice—on a cheap railway at £ PPice. Now the Colonel
cannot helieve that the dreetion on the former wonhl be more
expensive than on the latter - il there be this difference, it must
ariec [rom the interest on fivst cost forming an important ele-
ment in the ** cost of transit.”  But what do we see b page
182 ¢ there the “ working expenses,”™ which do not inchado
interest, are stated to he @ VPice ; then at page 196, the ¢ el
of transit,” which must include interest on capital, is also @
Pice! Further we have here, cost of transit.

On fivst class railways, o .oooouiiuienes 4 Pie
On choap railway.... ..ovvevvrevnnnens 2 Piee,
On canal (wilh towing paths) page SR8 | Piee.
f.¢. Lhe cost of transit on the railway i llllllllll‘ thattin the
cheap railvoad, and cight ¢imes that on the eanals 3 and o

we find railways jn Eagland which cost 39 t0 50 thop=an
)
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pounds a mile, carrying coals for less than {d. 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 proprictors of the for-
mer to regulate this * cost of transit,” by ringing an indefi-
nite number of changes on the proportions in which each 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 their 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 these pro-
jects in India, that they have confined their attention, to
the ¢ comparatively insignificant” question of their remune-
rative character. | n

Having in view the execution 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 money spe-
culations. It was their business o state plain facts; not to
indulge themselves in flights of imagination: to sliow how,
with existing traffic, and that which might fuirly be cxpect-
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 * cheup Yransit—really choap transit
at rales one-lonih or one-twentioth of those at present pro-
vailing,” And he then finds fanlt with those who talk of
1d. to 3d. per ton per mile, as men.who do not consider, &c.

* Iago 78,
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Now the most perfect apparatua yet known for the par-
poscs of transport is the railway, I have shown that tho
rate at which goods can be conveyed by this instrmament. de-
pends upon e amount al trallic—aud 1 need not say, that
this amount of traflic depends, on the other haud, on tha
operations of the railway. “Thoconsequence is, that the fall
the charge for transport must he progressive, ‘The only
thing we have to sccure at first for the railways in India-—
pasitively tho only poiunt of any serions eonsequence—-is this ;
that they should be able to support themselves whilo they
" benefit tho people. They may probably begin with what.
Colonel Cotton would consider o high charge; aud yel il
may be low ¢nough to be a decided mprovement vu the
present rate. Lhe effect of this decided improvement. i to
sliimulato trado, and increnso the trallic; and the ofliet of
this Increase in the traflie, is to enable the ruilway (0 work
at a lower charge.
o Lect ns apply this in practice, taking tho Mudens railway.
Supposo thoe nnnual traflic now to be 50,000 tons—-the work-
ing expenses 2 Pice per ton—the interest on first, cost. Ra-
pees 3,000 per mile. Lot ws agsume that of the infereat, pas-

sengors, parcels, &e. puy Ra. 1,000, Teaving &L000 10 be met by

the goods, Rs, %—:E::' == 8 Pice nearly an the inlerent (o ba

earned upon cach ton,  ‘Then thix added to the working ex-
"pensos gives 2 - 8 = 10 Vice for the chavge.

Thisie an improvement ; and we eannot donbt of its opera-
tion upon thé trade. ‘Lhe traflic bocomos 100,000 tons  the
variable chargo for interest becomes 4 Pice per ton-- <imd the
tarifl’ may be reduced from 10 Dice to 6 e per ton.

Thus the fall in the charge for trannport keeps preo with
the increase in the amount of traflic ; until the railway js sai -
rated with work. Tn this ense it appearn that, for an averngee,
something like 6 Iice per ton would be & reasonable rluu"z:'l
to begin with.
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Lusily the above considerations show us the immense im-
portance ol keeping the cost of traction, the locomotive ex-
penacs, low. Theso aro fixéd and invariable ; and when I.hey
uro relutively high, the beneficinl effect produced by any in-
cropse in {he anount of traflic will be relativoly small. I have
olsewhere observed that Colomel Cotton generally assumes
that tho working exponsos of hin tramways are less than those
in {ho railways; u palpuble and most important crror.

e e e e e

- V1,

WHAYL WE WANT IN IXDIA.

Brrory determining what description of communications
we should provide for India—upon what systum they should
be constructed—at what rate it is dqsirabls to lay them down
~-it will be well to reflcct upon tho present condition of tha
people~—the character and rolative position of the Govern-
ment.

I speak of that part of Indin with which I Tiave somo ac-
quaintanco. Tho popululion is almost entirely agricultural ;
seatfored ovor tho face of the Iand, chicfly in small villagos.
‘Tho distinctive charnetoristics of the poople are, poverty, nad
ignorance—iheir actual wants are fow, their habits simplo—
their virtuos are chiefly of o negative kind, contentment,
sobriety, patienco: industrious they aroe not (though often
said to be so0); if industry means to work when not com-
pellod ; to make the DLest usc of time. Their defocts, com-
pared with the more distinguishod races of men aro want of
energy, of ambition and self-relinnee. I do not spenk of
those fioral virtues which neither they nor any otlier mon
ocan display, until hrought under the mﬂucncn, diroct or re-
flected, of xeligion.
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Not only is this people broken upon into different casto:,
among whom are no socinl velations, sl little sympnthy,
cither in public ov private life: they are divided even o
nations—speakdng  different languages- -wearing  different.
costumes—cultivaling  different  soils--—consnmmg  difterent
products—all ignovant und all poor.

As a remedy for this ignorance and this poverly, one
man proposes & general system ol government edueation ;
another reform of dhe law ; another revenue sarveys, and
regulation of the assessmient: others look to the abohtion of
ryotwaric ; while some talk ol good highways as the grand
specific,

Iixch of tlase measures may be good in tiself, but none,
not even the roads, woulid do alone, A« calenlated 1o slusd
abroad “ light and aie”—these would probably lead on, of
necessity, to the other reforms, but we want veform in every
department—we want clear hewds and unfettered hands to
Larry them out, studying to take the people, as fast as may e,
ntonyg with us in our progress.

We ave placed here as the representatives of o nation,
among the foremost of all in the world, to edueate a peaple
far behind in every thing,  'We know thal our own uation-
al character has heen in a great messuve formed during o long
struggle up to national manliood ; ean we hope Lo soe (his
people spring at once into that state ?

We talk of our roads——canals—docks—manulictories—-and
brag not a littlo of the Anglo-Saxon in these days ; do these
make the men, or the men these?

The kind of difliculty we have o contend with, wnder
present circumstances, may bhe illustrated by a look at the
“ road” guestion,

We take owr idens of rvoads from Fagrland-~aml we are
told, pechaps, as a great grivvance that there are nol H0 wiles
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of road ome could drive a gigr upon! possibly—but then, if
there were,no gig would be driven on them.

'the people are very slow to take advantage, and certanly
never have yet taken full advantage, of any works of this na-
ture, ‘They take no interest inthem before hand; :tmbv]lcu pre-
scnted to them, only make that nse of them that instinet forces
upon them, Under thesecircumstances a common macadamized
road is onc of the most wnsatisfactory and expensive works
that could be consteucted for them; at Jeast if made up to
our English notion. The people take the least possible ad-
vantage of it; and the expenditure (upon such as are made
up to an English standard), necessary to repair decay due to
atmosphieric 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 ountweigh the additional advantages gained by o
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 mail cart, the proprictors of
which horse carriages for travellers—the road is 200 miles
long, and lying between large Européan stations is wholly
supported by that scction of the community. ‘Lhe advan-
tages gained by bullock drivers from the finishing expendi-
ture would never be suflicient to pay for it—while the pro-
prictor of, or travellers by, these carringes ave perhaps the
only people on the road who do not, in some shape or other,
contributo to its maintenance. IHere we depend upon the
indirect cffcets, and are obviously applying a principle, that
would not be allowed to stand in England.

* The futo Captain Best nscerinined from eareful observation, that the
wear of the road near I'oonamalleo from the cllocts of weather during
cight months, was eqtial 1o that which would bhe effecled by sbout
270,000 loadod carts passing aver it, or 136,000 tons netl,
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I have lately travelled over an extent of about 700 miles
of road in this Presidency. I travelled 400 by earriage, and,
with the exception of one mile of ghaut, there was not an
inch upon whigh I should have hesitated to take a carringe
or a®ig. 'They were certainly not all iu the highest order
for these Xind of conveyances; but had they been made so,
it is certain, with the present habits of the people, the
wind and the rain would have done thewr work on the maca-
damized surface before any gig appeared. A year before, I
travelled in a pair horse carriage (cstablished on speculation)
upon 80 miles of this road. ‘Fhis time it had disappenrved ;
the roand was good enough ; but there is yet no ficld, except
m speeiad cases, for such speculations.

Onc gruntqudvmltnge of railroads, then, is, that they are
not only constructed for the people, but worked for them in
the most judicious and ccononucal manner: bat this sliould
make us pause, Are we not guilty of the very crror that Co-
lonel Cotton condemns, doing a thing for the people mstead of
giving them the means, strength aud knowledge to do it for
themsclves 7 We certainly are; and were it not that the samne
ratlways, which carry their cotton and grain for them, would
bring back the schoolmaster and the newspaper, I should
hope little from it.

"The effect of ages of servitude is, that the elasticity of the
people is destroyed or gricvously impuired.  They are not
only poor in material wealth, they are poorer still in spirit
and knowledge. Every man who has moved much among
them has felt his heart fail him at the apparent impossibility
of rousing them, under any cncouragement, or in view of
any prospective advantages, to energetic and continued ac-
tion. You might carry their goods free: they would still be
slaves to ignorance mnd indolence. Merchants and money
lenders would grow rich—there would be floubtless a gradual
extension of the Lenefit of cheap carriage throughout the
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country ; but if ** light and air™ weve not freely admitted
among the people, at the same time, the change in the habits
and character of the agrienltural population wonld be slight
and tardy. Whatever money they saved woulgd be buried, as
now, instend of going to complete the docks, railways] &e.,
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. | am satsfied that if it were possible (o
throw down 15,000 miles of railway, during two years, at
£2,000 the mile, theve would be a great loss of money—a
heavy accumulating debt.

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

With an extent of works, involving an expenditure of
thirty millions, -laying on the conntry a burden £1,500,000
annual interest~—it is no joke going ahead of the require-
ments of the people. 1t 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 prosperons portion of the coun-
try, in operation for & couple of years, would facilitate the
construction of another 800 ; while the cllect produced by
the former, on the habits and circwinstances of the people,
would render the latter at once a profitable undertaking,
and a necessity.

Our dghject is to keep the people maving ; and, under pre-
senl civcustances, we must no doubt take the lead.  We
should consider the * fundamental point in the wholc qucs-
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tion” to be the promotion of steady, healthy progress, in all
respects, among the people of Indin, nccording to their day

and genceration.
We are told of England and the Anglo-Saxon, and asked

wm'mhl they be without their railway and canal and
dock, &e.? The only answer to this is another question ; what
would the docks and railways be without them ?

To throw down 30 millions of moncy on the land, in these
public works, with the expectation that the Natives wouldd
spring at once into national maturity—to calculate at the
same time and doplore the loss of moncy, which in the lapse
of years, would accrue from the penplu wanting this invest-
od capital—tdicse cvidences of natwral strength—would be
about as wise as to reproach a child with the prospective
wants of the next 20 years, and buy him a full suit of man’s
clothes for the purpose ot hastening his growth., If he did
not sink altogether, smolthered under the weight thus thrown
apon him, he might live to realize, in process of time, the
fact of a tailor’s bill with accumulated intercst, as the only
inhicritanco derived from n fond but somewhat impaticnt
parent.

There is, therelore, a limit somewhere (o the < speed” at
which these works would be carried out—how to determine
that limit ?

Perhaps 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 rcadily turns up his nosc, as at the
iden of the Government doing any thing of this kind. While,
however, tt is constdered altogether opposcd to common sensc
to ook to the Government there for the exesution of public
works—hcre the cry is all against the Gdvernment, for not

spending the revenues of the country in this very manner,
L] h[
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If we enquire why a fundamental rule, in onc land, ia s¢
utterly ignored in another, the governing power being the
same in Loth cases; we are told, no doubt, that the case is
different—here the people wont do them for themselves, . Rut
supposc such an argament was advaneed by the Gfﬁrfﬁmcnt
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
CGovernment ?

In one pamrt of his book (page 113), Colonel Cottor talks
of indirect returns in tho shape of taxes. In another place
{page 81), hc says that the Eongincers, and others concerned
in projecting tho great railways, had views »raturally com-
tracted to this comparatively insignificant part of the sub-
ject, viz. will such a railway pay to the sharcholders?

His opinion 1s that a work should be uwadertaken by the
Government without reference to the probability of its pay-
ing, by the work it perlorms, the intercst on fivst cost; thet
the indirect returns in the shape of additional taxes may be
safely looked to ag ample remumeration. ‘This may be true,
and no doubt to a great extent is so ; but greatly as the adop-
tion of such a principlo would smooth the path of railway
projectors and engincers, it i3 to be very cautiously applicd.
"These additional taxces full in Indir wholly upon the agricul-
tural classcs. What would they say to such a doctrine among
that class at home?

The people of England pride themsclves 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 moncy ; but if there be, as
1 bcliévc, a soundey principle at bottom, itis this; that the
people are—institictively perhaps—but yet certainly, the best
judges of the thing waunted.

»
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Anether result of the system is that no work is ever un-
dertaken without n good promisoe that it will pay. ‘The
“ Anglo-Saxon” takes cave of thiat.

'&Eﬁ‘:} to adopt this principle here, or aro we not? Ave
our prifiples here again to vary with our latitude and lon-

gitude?

I consider that in every work there should be a promise of
its paying in a more dircct and satisfactory manner than in its
indircct effect on the taxes. In England, not to forget Wales,
we hmve a way of making the man who usecs a road pay for
it, and pretty handsomely sometimes. We do not leave it
to be paid by the additional taxes which it cnables the agri-
cultural classs to pay.

We canmot gret the people here, unfortunately, to exceute
their own great works; and while the Government wisely
steps in to promote (by direct interference) their execution,
I do not sce why they should not act upon precisely those
Principles which have been at the bottom of all the projects
of public works in England—their direct remuncrative fon-
dency. ‘

If we do this, we have o rule, a safe and rvational rule, to
go by. If we once throw this over,and sct to work to squander
money upon works, no matter how desirable in themselves,
with merely a vague notion that Government will be repaid
by benefits to be rcecived through unforescen and indivect
channels; instcad of laying on our posterity, as Colonel
Collon very justly proposes we should, a fair charge for the
use of these works, we shall run the risk of bequeathing to
thent o national debt, which will make them wish they had
been left to make their own roads.

In the active connection between an cnterprising- people

and theie works, insuch a country as oug own, we sec, in a
meusurc, cause nud effect—the source, and the symptom of
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national greainess.  Joth arc wanting herve; and this sigain
should make us cauntious in our proceedings.

‘Phe railways in India are now nominally constructed hy
Companios ; and it is pleasing perhaps 1o Capikalists, at home.
to have so safe an investment for theiy woney: s Ffﬁﬂﬁ:tury
to others to think, that we ave introducing a great principle,
by constructing thesc works by private eanterprise. Buat
the people hiere feel it not—they e 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 herctolore,
the profits will be spent in London.

I have made these observations for the purpase of show-
ing how peculiar our position is here; and how desirable it is
that in all we do, we should greally and counstantly enden-
vour Lo take the people along with us.  In the exceution of
these works by English Companics there ave, with somo ¢vils,
some advantages; and amonyg the latter perhaps the greatese
is, that moncy will not readily be raiscd unless with the ex-
pectation of satisfactory results : and that, ence subscribed for
a specific purpase, the proposed work cannot be suspended
by any difference of opinion among our rulers, or any sup-
poscd financial difliculties on the part of Government.

As regards the interest of the people here, so long as they
are not in a position, or have little inclination, to invest money*
m icse undertakings, themselves, itis obviously of litlle im-

* Tiia to he regretied thad so little cave hins heen faken to induce the
people of the country 1o intorest themsclves about these railwaya, 1t s
diflicult in some cases—in one it may ho pronvunced impossible, for any
Native to hold shares. In Bongal and Bombay, the shares are obtainable,
awd dividends payable, at the capituls of those Presidencios, und there only,
In the Madvas railway the dividends are payable in London H This is an
unfortimnte arrangement ; unjusty, and in more than one sense impolitic.
Agoencies should rather have been established throughout the cowntry,
and, if necessary, evengome sacrifice should have heen made to place the
shares in these undertakings within casy rench of the people, us w secure
investment for their money.
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portance whether the Government execute the works by their
own servants or throngh a private Company; but in either
case the only safe rule to follow, in any project of this kind,
is. that it shonld be proved likely at no distant period to pay
the niast on its original cost.

I do novintend by this, that it should be proved by exist-
ing traffic thus likely to pay ; but that the Government, while
ready to risk sometlung, as they do in guaranteeiny interest
upon the capital of these Companies, should remember that
this risk is laid upon the people, and chiefly upon the agri-
cu]tﬁ:ﬂ classes; and shounld make as sure, as the circum-
stances will admit, that the projected work will ere long
become self supporting ; and that the revenues of the country
will be, at an carly day, entirely relieved from all charge on

its account.

VII.

CONCLUSION.

Tue conclusions to which I arrive upon consideration of
Colonel Cotton’s views—are

1st. ‘That, considering the vast extent of this country—
the nature of the climate—the character and condition of
the people—the pecnliar relation in which we stand to them
—railways worked by steam power, appear, under Provi-
dencee, to be the instruments for effecting that great change
among them, which we all desire to sec, and which it scems
to be our mission to eflect.

2nd.  ‘Uhat the mere conveyance of the material product
of the soil is nof the one most important want antong this
people—that it is the stirring up of mind - not the movement
of ‘matter, that is chiefly needed.
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3rd.  That tramways, to be worked at slow speed, with
caltle, or cven with some very light, and inferior engine,
yet to be invented, arc not Instrwmnents capable of cffecting
tlis. A i

4th. That, wherever, as on the trunk lines in I35, the
traffic is sufficiently extensive and varicd, to rendes the appli-
cation of stcam power profitable, the question becomes re-
duced to the simple cnquiry as to the most cconomical ap-
plication of that agent; and in determining this, the whole
apparatus comes to be considercd as onc—the grmhents
curves, rails, engihes, &c. - .

Sth,  That in this view of the case tho cheapest and most
profitable application of stenm jower i3 in tho railway, as
generally known in Burope—that the wught of rail, and
sizo of engine are questions open to difference of opinmon—
fair subjects for discussion in cach particular casc—and the
gradients and curves are, by cvery Engincer, determined with-
out difliculty, upon known principles, and with tlm*su]&

view to cconomy in working. .
6th. ‘That on any line of railway yet proposed for India,

and many others yet to be examined, the clirges upon cach
unit of traflic (allowing for intcrest upon cost of construct-
ing) would be less, than it wourld be upon a tramway with
light ratls— sharp curves” and “stecp gradients,” as pro-
poscd by Colonel Cotton ; while the benelits conferred upon
this conutry by their facilitating cheap and rapid personal
intercourse, would be inconceivably greater.

Teh,  That as far as the people of this country arc concern-
ed the works at present must be earried out by Government.*

8th. That the only safe principle, by which Lo determine
the sclection and exccution of works, is to be {found n the
probabikity of their “ paying”; and that tlus principle, care-

* ‘Lhat is cither by Gicic own Agents or by Companies undor supervi-
sion aud guurantee,
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fully applied, will lead us to a sufficiently rapid progress;
while it, in some mcasure, ensures the people moving for-
,ward with us. '
W‘lmt hc highways should be considered as divided
into t and branches, constructed and maintained by
Government ;® and that the proper mode of undertaking
the construction of such asystem of highways is by furnish-
ing the trunks, at once, with that description of road, which
is best calculated to carry a heavy amount of traffic, and to
praggie, and facilitate the subsequent extension of the system.

10th. That the feeders should be carefully made to keep
‘pace with the trunks, and the main branches laid down with
i view to ultemate conversion into railways. That an average
kind of road for an average amount of traflic would never do.

11th. Thatin this part of India, the annnal opening of 100
or 150 miles of railway,with due attention to the branches of
each portion, would be probably found asmuch as the country
TN afford,t or the growing traffic keep pace with ; as much
as could be carried out, with a fair hope of each succceding
poriion proving remunerative.}

12th. That there would be the greatest danger in acting
hastily, upon an assumption of the abstract valuc of 2 road,
teamvoad, or railway ; and throwing down,at a vast expendi-
ture of money, an extensive system of the onc or the other,
fur in advance of the requirements of the people,

13th. That, fortunatcly, it is not likely that this will be at-
tempted ; or possible, that, if attempted, it could be cfiected
in the tiine contemplated by Colonel Cotton.

® Sce note, page #8.

t 1 donot menn by this that there shonld be any intevruption in the con-
struction and extension of the ordinery voads, ‘They ave alwoys valu-
ablo cven aftee they may have been in a measure superscded by the

railroad,
t The rate of progress will of course vary as+the country advances in
woalth and in commercial activity.
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I4th.  Lastly, all Colonel Cotton's enlendations of fons from
delay wie: Tounded upon crvoncons data—as to the eapudity
with which his tramways conld be constructed—the length of

time, on the other hand, which it would tige to lay dgy
ruilways—the present traflic—and the cost of wor® such
roads as he proposes. '

I trast T have said enongh to show, that, taking the lowest
vicw ol the case, we provide the cheapest description of
trafic—no matter for what goods, by laying down a railway,
suited to the most cconomical application of steam oayver,.
upon all tronk lines in Indiay whercon the traflic is likely to
be large. Even in the case of goods, of raw produce, having:
shown that, mile for mile, upon all Lines wherg the teaflic is
considerable, the actual cost of teansport, per ton per mile,
will be less upon the railway going at 10 or 15 miles an hour,
than upon a tramway, with sharp curves, steep gradients, and
horned cattle, I need not stop to prove the advantage of run-
ning over 2 or 3 hundred miles a day, with punctuaditimin
certamty, i a country like this, instead of crawling along nt
40 and 50. It is an advantage to cvery description of goods;
an immense advantage in some enses—absolutely neeessary to
the very exisltence of many kinds of teaflic.

But the most important considerntion still remaing. What
shull we say to the political, social, moral cilects of the two
instruments ?

LThere is much to be done iu this country. A bare com-
mencement 15 yet. made.  ‘Lhe stenggle is comntencing, i
earnest, between truth and falschood —light und darkaess.

In this peaceful, socinl contest, our operations have hither-
to been confined within very narvow limits—chielly to the
three Pyesidency ‘Lowns.

We may sce in them, and in villages not ten miles ont of
them, the difference between a indoo, who has been touclhs-
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& by the leaven of Chiristian civilization, and one who is
' syond its rench.
o We want an extended base for our operations.  The rail-
ill give usethis. In o few years, streams of light will
ftnss HerS ;!}10 country {rom Calcutta to Lahorc—from Bom-
bay to Agra—from Madras to the central districts of the
Peninsula; while rays, of varying magnitude, penetrate the
adjacent districts, fraught with the moral and spiritual reno-
valioh of the people.
 lyagellers of every class, Euvopeans and Natives, will
pass rapidly, frcely, and in comf8it, among the people ; while
F_H«:! press will find access to multitudes, who are now iguo-
ant of its veryg existence,

It 1s to this movement of mind and intclligence, that we
uve to look for all our greatest results here.
| It is this that the slow speed tramway can never accom-
{pliuh——-cnn attempt cven imperfectly. We want every in-
:llMlt for people, of all classes, to move across the length

and breadth of the land.
~ On the cheap tramway, this iInducement would be confined

‘0 the profler of a scat in a car, to be dragged along at five
miles an hour ; the passengers, European and Hindoo, -
Pyince and Peasant, jumbled up with cotton and cocoanut
f:il—hiﬂua and horns—brattics and salt-fislh. The transit
aust lie slower ; the expenditure of power to cffect the tran-
it must be greater; while the actual charge per unit can
mly be less, while the amount of traflic of every kind re-
nainsg amall.
~ Happily, under the wise measurcs that have been at Iast
wlopted, the problem will be, in a few mgnths, solved.

et 100 niiles of any one lino of railway be open—suffi-
ient in Jength to command the traflic of the countiy over
vhich it lies—and all will be known—gpods, passengers,

xpenses, tarifls—while cvery ndditional mile, brought into
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operation, will furnish an additional stimulus to traflic- -ad-l
ditional inducements and facilitics to the extension of the
railways themsolves, as well as of>other means of comMIU i}~
cation. I have myself no doubt of the rcanlt.® ;
Let improvement in other departmonts onldﬁm
with this ; and we shall be in a fair way to fulfil-onr missivn,
by creating and maintaining, among the people of India,
temporal happiness, and social progress, to the extent of theix
capacity. 0
The cnlurgemﬂnt. of -that capacity will follow ; butwpde
the most wise and liberal adninistration, will ever b&a work
requiring time and patience. Fow men do any good in LY
world, who are not content to work for pbatenty—tu auw'.
now, that others may reap hereafter. - :

* The Bombay lino of about 22 miles, ia now pu}mg almost wholly
hy Native passcnger traffie. 1 hear that the very gmnmnt appenr to be
ehle and willing to pay as much as five Annas for 20 miles



