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arranged to show well at, say, 500 ft. Every oné
knows that to run trains safely at high speed in times
of fog the signals must be so located that the engine-
man need never slacken his speed more than 500 ft.
before reaching the signal. This being so, why try to
provide a caution signal to be visible farther than that
distance? Fourth, a violet light should be reddish
rather than bluish, 80 as to be more like a danger signal
than like a safety signal.

The Chicago & Northwestern arrangement of red
and green for caution has worked to the satisfaction
of the officers of the road.* If an engineman discerns
the light long before he gets to it he may call it red
(the red being larger than the green) and prepare to
stop on reaching it, but this problematical objection
proves to be of no moment in practice, for before
the train gets near enough to necessitate material
reduction of speed the green is discernible and the
actual indication of the signal is understood. With
Areen used for all-clear, white will be available for a
cdution signal. White might be substituted for the
green in the Chicago & Northwestern signal.

The Boston & Albany has used successfully, for
years, a semaphore signal which gives its night indi-
cation by form entuely. It would mtroduce practi-
cally no li t addi 1 expense) to
place three white lights on every distant signal post,
two to be shown in a horizontal line to indicate caution,
and two in a vertical line to indicate all-clear.

Any one of these three schemes (violet, red-and-
green, or colorless) could doubtless be introduced with
perfect safety. The introduction of green for all-clear
on fixed signals ought to be followed by the aboli-
tion of green as a tail signal on trains, but this neces-
sity should not hinder the movement. 1f the three
ptinvipal points are kept in mind—that violet, though
iuferior to red and green, is good enough for a caution
signal ; that the feasibility of the various schemes pro-
posed is attested by actual experience in the hands of
expert signal and superil d and that
the alleged difficulties affect only one class of signals—
the distant signals—there should be no great delay in
agreeing upon this simple plan to get rid of both of the
two serious objections to the use of white lights for
go+ahead signals. With large, well made lamps, stand-
ard colors, strictly adhered to, and aband t of the
attempt to make signals visible any farther than is
necessary, the chief difficulties of the problem vanish.

Cheap Railroad Working in India.

‘We have heretofore called attention to the remarka-
bly low cost of working the more important Indian
railroads, and to their extraordinarily low passenger
fares. We have now the “Administration Report on
the Railways of India” for the fiscol year ending with
March, 1898 ; and this shows, reducing the India cur-
rency to its value in our own, even more remarkable
results than any heretofore chronicled in India or
elsewhere. We give warning, however, that the ap-
pearances are to some extent deceitful, made so by the
recent great depreciation of the Indian currency,
based on the silver standard, and the peculiar social
and economic condition of the population, where
prices and wages are established by custom to an ex-
tent unknown in Europe or America, so that a large
part of them have remained unaffected by the great
depreciation in the currency. Those of us who can
remember the depreciation of our currency during the
war and afterwards will remember that while the price
of gold was going up (or the value of the greenback
currency going down), prices of all commodities fol-
lowed the price of gold with great agility, and wages,
though they could not be changed from day to day,
still kept step with all considerable fluctuations in the
currency. Salaries, fixed for the year, were some-
times changed in spite of contracts, because they were
too evidently unjust when the value of the money in
which they were paid had fallen one-third or one-
half ; but salaried men and all receiving payments on
time contracts often suffered seriously. The common
soldier, for instance, had been paid $13 per month in
gold. When gold had risen to about 140 this was ad-
vanced to $16, but there it remained throughout the
war, though gold averaged about 146 in 1863, 205 in
1864, aund 157 in 1865, so that inthe second of these
years the soldier's pay was equal only to about $7.80 of
the currency in which he was paid when the war
began.

In India the depreciation of the currency is felt to
its full extent in all importations of foreign goods, and
probably in the price of breadstuffs—at least in thuse
a surplus of which is exported in competition with
other producing countries ; but the average native
consumes very little of any imported commodities, and

8.. 'I'Ms signal was illustrated in the Railroad Gazctte, May
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it has so happens that wheat (the food of probably not
one-fourth part of the population) has fzlien in price
about as much as silver of late years. At least there
appears to have been no change in the wages of the
great mass of Indian railroad employees, and no ad-
vances in fares and freights on account of the deprecia-
tion of currency. The railroads have had to pay in
gold for all their imported supplies, and for substan-
tially the whole interest on their capital; but for their
native supplies they have paid n silver probably at
Jjust about the old rates, and for wages also. Thus the
rates, cost, etc., which we have reduced to our
currency at the average rate of exchange of the year,
which was just about 87§ per cent. less than the value
of the currency when the silver in a dollar is worth a
gold dollar, mdy seem too small. But it is absolutely
true that for sums in gold equal to those we give, 8o
much transportation was to be had, and the cost of it
paid for by the railroads during the last fiscal year.
1t was not intended that it should be so—that is, the
fares and freights and wages were fixed when they
were worth more in gold than they are now—but it
actually 8 so.

The Iudian railroad system at the close of the year
covered by the report included 18,042 miles of railroad,
of which 14,2114 miles were owned by the Indian gov-
ernment or by native states (1,880 miles by the latter).
The larger part of the government railroads are
worked under contract by companies, generally the
companies which originally built and owned them.
The government guaranteed interest on their whole
cost under contracts which authorized it to buy the
roads when they made profits exceeding a given
amount. When it has exercised this authority, the old
company of course had all the staff and supplies re-
quired for working the road, and in most cases it has
contracted to work it for a share of the profits. Yet
the Indian government works directly 4,992} miles of
its railroads, and the native states 7874 miles, which
together make nearly one-third of the Indian railroad
system, nearly 79 per cent. of which they own. No
less than 7,451 miles of the system are of the meter
gage, and 245 miles are of 2 ft. and 2 €t. 6 in. gage, the
latter now classed with tramways and their operations
not covered by the report. Within the last two fiscal
years, of 1,1674 miles of new railroad opened in India,
891 miles were of mieter gage. The standard gage of
India is 5 ft. 6 in., as that of Canada was once; they
adopted it at about the same time.

The length of railroad in India is just about equal to
that in Russia in Europe. India has 18 per cent. less
territory than Russia, but three times as many inhabi-
tants. The latter in Indix number about 15,000 per
mile of railroad, against about 2,700 for all Europe,
2.200 in Europe exclusive of Russia, and 885 in this
country. With so few railroads in so large a country,
of course no railroad is accessible to a large part of the
Indian population, and it is not so true of the lines
there that they have 15,000 people to support each
wile, as it is of those here that they have 885 to sup-
port them. Nevertheless, the number of those who
directly contribute to the traffic of the Indian railroads
is enormously greater than here, in proportion to mile-
age.

The average length of railroad worked in the last
fiscal year was 17,677 miles. The average cost per
mile, reckoning the currency as equivalent to gold, as
it was when nearly all the lines were built, had been
$74,931 per mile for the 5 ft. 6 in. lines, $32.715 for the
meter lines, and $54,926 for the average of all. The
earlier lines were made unnecessarily costly, and were
built at a time of high ocean freights, and these are
all of 5 ft. 6 in. gage.

The average gross snd net earnings and working
expenses per mile of road in the year reported compare
as follows with those of the railreads of this country
in the year to June 80, 1892, as reported by the Inter-
state Commerce Commission :

India. U.
.. 215 $7.213

1,992 4,509
.. 82,253

Gross earnings...
Working expenses.

Not earniags... 2404

Thus our railroads earned per mile $2,968 more
gross, but only §151 more net than the Indian railroads,
the cost of working being 141 per cent. greater here.
The Indian gross earnings per mile were 6.85 per cent,
less (in rupees) than the year before, but the greater
depreciation of the currency made the loss actually
greater. The decrease was substantially wholly in
freight earnings.

The working expenses were 47 per cent, of the gross
earnings in India and 06} per cent. here.

rates being higher than here, and passenger rates very
much lower, the passenger earnings were not much
more than half as great as the freight earnings in
India, and but 83} per cent. of the total earnings,
while they were 203 per cent. of the total earnings
here. The average traffic was equivalent to a move-
ment each way daily of 408 passengers and 861 tons of
freight over the whole system in India, against 118
passengers and 744 tons of freight in this country.
Their passenger traffic is 83 times as heavy as ours;
their freight traffic less than half as heavy.

Now all this traffic was carried with a train move-
ment equivalent to only 4.8 trains each way daily. So
very large a proportion of these were mixed trains
that we cannot well divide them between passenger
and freight trains, but the report assumes to do it by
assigning a certain proportion of the mixed trains to
each class, making thus 46 per cent. of the whole, pas-
senger trains. The average train-load was 209 passen -
gers and 140 tons of freight on the principal broad-
gageroads; 281 passengers and 78 tons on the meter-
gageroads; against an average of 42 passengers and
182 tous of freight in this country. Such passenger
train-loads asin India are unknown elsewhere in the
world. They are flve times as great as ours.

Taking all trains t the Indian stand,
roads earned $1.37 gross and 74 cents net per tmm-
mile ; the meter roads 98 cents gross and 49 net ; the
working expenses being 62 cents and 49 cents respec-
tively. Reckoned in silver the cost per train-mile is
only 85 cents on the broad and 67 on the narrow-gage
roads, and that with the train-loads we have described.
Here passenger trains are reported to have cost 58
cents and our freight trains $1.06 per mile, our pas-
senger trains earning 90 cents gross, against $1.03on the
broad and 98 cents on the narrow-gage in India ; our
freight trains, §1.65, against $1.55 and 81 cents on the
two gages in India. We made a profit of 58 cents per
passenger and 32 cents per freight-train mile; the
Indian railroads, a profit of 74 cents per train-mile (of
all kinds) on the broad and 49 cents on the narrow
gage lines.

The average passenger fare in India was 0.469 cent
gold per mile on both gages,—in the silver currency
of the country 0.645 cent—not to be matched else-
where in the world ; ours was 2.126 cents. The aver-
age freight rate was 1.028 cents per ton-mile, against
0.898 cent here, or 14 per cent. higher. If our railroads
had carried at the Indian rates their freight earnings
in 1891-92 would indeed have been $110,000,000 greater,
but their passenger earnings would have been $221,-
000,000 less.

The net earnings of the Indian railroads were nom-
inally 5.48 per cent. on the total capital outlay on them
in 1892-98, and 5.76 per cent. the year before. As
these net earnings were in depreciated silver, and
nearly all the capital was equivalent to gold when
expended, and interest on it now has to be paid in
gold, this is misleading, as were the accounts of our
railroads during the war. In spite of -the apparently
satisfactory return last year, the Indian government
suffered a net loss in connection with the whole In-
dian railroad system amounting to about 98 lakhs of
rupees, worth $8,165,400 in gold at the average rate of
exchange, aguinst a profit of 18} lakhs of rupees the
year before, when the rupee was worth more. The
average profit (silver) on the state lines was 5.¢2 per
cent. on the capital; two-fitths of this profit was
from the East Indian Railway, worked by a company,
whose net earnings were 9.62 per cent. on its capital,
the other state lines averaging 8.08 per cent.

The most striking results are seen on individual
lines. The Madras Railway has the lowest average
fares, amounting to 0.801 cent. per passenger mile,
which is at the rate of $2.80 from New York to Chi-
cago, 70 cents from New York to Boston or Washing-
ton, and a little more than $10 from New York to San
Francisco. Adding three-eighths to get the rates in

g. | silver, this is still cheap traveling. This railroad had

a passenger traffic equivalent to 567 each way daily,
which is two-fifths more than the average Indian rail-
road, but far below that of some of the lines. Its
freight traffic is light, even for an Indian road, and 71
per cent. less than the average here. Its average train-
load is no less than 274 passengers, and it has only 4.1
trains each way daily to handle both kinds of traffic,
an average of 2.07 passenger trains. Its expenses per
passenger-mile are 0.175 cent, which is greater than on
some other lines. Its trainmen cost it 1.2 cents per
train mile. Ninety-seven per cent. of its travel was
of fourth-class passengers; but the other 1 per cent.
paid 114 per cent. of the passenger earnings.

More notable is the East Indian Railway, which has

With so dense a pop liy p
form a larger proportion of the traffic in Imlla thnn
here. In fact, the passenger mileage was very nearly
one-fourth greater than the ton-mileage there; here it
was about 15 per cent. of the von-mileage; but freight

1,610 miles of railroad in the Ganges Valley, where
there is a population of 500 per square mile—twice as
deuse as tuat of the United Kingdom, and three
times as great as that of Massachusetts, the



