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RAILWAY GAUGES.

BY W. J. L. NICODEMUS, A. M., C. E.

Professor of Civil Engincering in the University of Wisconsin.

The great need of this country is cheap transportation. All
sections would have railway facilities if they had the money
or could borrow it at a reasonable rate of interest. As the
narrow-gauge will do all the business of any section of the
country with a much less bonded debt, it tends to give a
better security to the bonds and stock of the roads, making a
better sale for the same, and in that way furnishing many
feeders to our present through lines which would not other-
wise be constructed, and soon connecting lines so as to make
new through lines of the three-feet gauge, north and south as
well as east and west. Experience has shown that in very
rough mountainous countries the narrow-gauge can be built
for the transportation of ores, such as gold, silver, iron, cop-
per and other minerals in bulk, before reduced, so as to col-
lect the same at the various smelting works, with the coal,
wood and fluxes used in their reduction and {manufacture for
about one-fifth the cost of such roads as the Erie, Pennsyl-
vania Central, and Baltimore and Ohio; that in the broken
rolling country, where most of our roads are located, the cost
will be about one-half as much as that of present broad-
gauge roads; and in the slightly undulating prairie country
the cost will be about three fifths, As it is easier to raise
$10,000 per mile than it is $30,000, in the same ratio is it
easier to construct the narrow gauge than the broad gauge.
Where the light business of a road would not justify the con-
struction of a broad-gauge, or if one were constructed, the
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high rates would rather retard than stimulate development, the
construction of the narrow-gauge would offer good inducements
to capitalists for investment and furnish cheap transportation
for the people. Comparing the cost of operating the two
gauges we find that the narrow-gauge coach, weight 12,000
pounds, carries, when full, 86 passengers, with a dead weight
of 12,000 divided by 36=3833 pouuds per passenger, while the
broad gange coach, capacity 56 passengers, weighs an average
of 19 tons, giving a dead weight of 38,000 divided by 56=
678 pounds, a difference of 345 pounds per head in favor of
the narrow-gauge. But these coaches seldom run full, in
which case the advantage will be still greater in favor of the
latter. Suppose we have 38 passengers, two more than the
small coach will accommodate, making it necessary to put on a
second one. Here we will have two narrow-gauge coaches
weighing 24,000 pounds, or 24,000 divided by 88=634 pounds
per passenger, while by the broad-gauge we have 38,000 di-
vided by 88=1,000 pounds dead weight per passenger Or a
difference of 366 pounds per head in favor of the narrow-
gauge. Again, let us suppose that we have two narrow-gauge
car loads, 72 passengers, or 16 more than can be accommo-
dated by one broad-gauge coach, necessitating the use of a
second one. The account will then stand as follows: two
narrow-gauge coaches, T2 passengers, 24,000 divided by 72=
833 pounds per passenger; while by the broad-gauge it will
be, two coaches 76,000 divided by 72=1,055 pounds per pas-
senger, a difference of 722 pounds per passenger, or a total of
52,000 pounds, or over 26 tons’ saving in dead weight in favor
of the narrow-gauge in only two cars. The dead weight per
passenger on roads in Magsachusetts in 1870 was 1,250 to
2,782 in New York. In New York this was exclusive of
baggage, with an average of 13 passengers per car. On alarge
majority of roads the average dead weight is much greater.
The passenger coaches, then, on the New York roads, run
about one-fourth full. Assuming that our broad-gauge rail-
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ways average the same number (13) per car, we have the fol-
lowing table:
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Passenwer .. | Broad ....| 13 | 88,000 | 1,950 | 2,923 | 39,05
ASSENEEr .+« - ) Narrow ...| 13 | 12,009 | 1,950 923 | 13,950
26, 000 2,000 | 26,000

A difference of 26,000 lbs. or 18 tons, in favor of the narrow
gauge, or 2,000 1bs. per head per passenger. Assuming the
weight of the broad-gauge car to be only 15 tons, or 30,000
Ibs., the difference in favor of the narrow-gauge cars will still
be 18,000 1bs. or 1,384 lbs. per head for each passenger, as
against 923 lbs. per head by the narrow-gauge. So much for
passenger traffic; now let us see how the account stands with
regard to freight. The average weight of the most recently
constructed broad gauge cars is 20,000 1bs,, capacity 20,000 Ibs.
The average weight of the southern broad-gauge cars is 18,-
500 lbs., capacity 16,000 Ibs. DBut to make it as favorable as
possible we will consider their weight to be 18,500 lbs., capac-
ity 20,000.

Freight Capacity
GAUGE. of box cars |of box carse
in lbs. in lbs.
Broad,es vevenerreaeianossnssnsinsanrnasanss 18, 500 20,000
WATLOW .cosmaimisanies i Sy vemvssees 8,000 16,000
4,000

The average pounds of dead weight to one ton of paying
freight carried on railways in Massachusetts and New York
in 1870 was:

Massachusetts .....couvnnn 3,136 New Yorkiw: wmwevanmsinnis 3,109
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By this we see that the railways of Massachusetts and New
York average only about one-sixth of their capacity. The
general average of our railways will fall far short of this, es-
pecially in the agricultural districts of the South, West and
Northwest.

In transporting way-freight the narrow-gauge cars have still
greater advantages s is shown by the following table:
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L - T U IS IO VS A IR Mt .e..13,86
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This table shows that if it is necessary to drop cars with 9
tons of freight, at a way-station—this being an amount which
is one ton over a car load for the narrow guage, and which
renders necessary the use of two cars at the utmost disadvan-
tage—the dead weight is even then only 1,777 lbs. per ton,
and still 278 1bs. less than the broad-gauge. As to wear and
tear, if we assume that the repairs of machinery and rolling
stock are in direct ratio to their cost, the reduction for the
narrow-gauge would be about 50 per cent., which is the differ-
ence in the first cost. Narrow-gauge locomotives weigh {rom
6 to 18 tons, depending upon the nature of the service they
have to perform. The following table gives the principal di-
mensions and weights of various patterns and sizes of narrow-
gauge locomotives, together with the loads they will haul on a
straight track in good condition :

*Difference in favor of narrow-guage.



DIMENSIONS, WEIGHTS AND LOADS OF NARROW-GAUGE LOCOMOTIVES.

CYLINDERS. Diameter WEIGHT IN WORKING ORDER. LoaD 1N Gross, CArs AND LADING,
Kixp oF LOCOMOTIVE. .O_f

Diame- ]%!'Flt:g v Total On On each Ona |[Ona4d0ft| Onansgo| Ona

ter. |Stroke. oH Drivers, DP"lir of Level. grade. | ft. grade.| 100 ft.

rivers. grade.
Crass 1, 9 12 30 18,000 18,000 9,000 390 120 70 55
Four wheels, connected tank 9 16 36 22,000 22, 000 11,000 490 150 85 70
locomotive. 10 16 | 86 to 40 | 26,000 26, 000 15,000 590 180 105 85
CrAss 2. 9 12 30 16, 000 16, 000 8,000 385 115 G5 50
Four wheels, connected with Y 16 36 20,000 20,000 10,000 480 140 75 60
separate tender. 10 16 | 36 to 40 | 24,000 24,000 12, 000 580 170 95 75
Crass 3. 10 16 36 28, 000 28, 000 9,333 G15 185 105 85
Six wheels, connected tank 11 16 36 33, 000 33, 000 11,000 740 225 130 105
locomotive. 12 16 | 36 to 40 | 38,000 38,000 12, 666 860 265 150 125
Crass 4. 10 16 36 25, 000 25,000 8,333 505 175 95 5
Six wheels, connected with sep- 11 16 36 30,000 30,000 10,000 730 215 120 95
arate tender. 12 16 | 86 to 40 | 85,000 35, 000 11,666 850 253 140 115

‘sabinng  Fvmpoyr

g9t



166 Wisconsin Academy of Sciences, Arts, and Letters.

As the weight on each wheel and the momentum with whicl
the wheels strike irregularities in the track affect the *‘ wear
and tear,” we give the following data for the two gauges:

WEIGHT ON WHEELS—TIIEIR MOMENTUM.

[Passenger trains—Speed 25 miles per hour.]

Five FEET GAUGE. Turee FEET GAUGE.

Weight on | Momentum. | Weight on [Momemtum.
single wheel single wheel

Pounds. Pounds. Pounds. Pounds.
Engine driver............ 8, 000 288, 000 6,250 225,000,
Engine truck......c...... 5,000 130, 000 2,500 90,000
Tender ....o.ovvvvennnnn.. 7, 650 174, 000 3,500 126,000
Baggage car .... el 4,000 144, 000 3,000 108,000
Passenger car .. ......... 4,760 171,360 1,780 64,080

The ends of the rails are beaten to pieces, the surface abrad-
ed, the ties splintered, the fibre of the wood cut under the iron,
wealk joints rapidly made worse, so that each suceeeding wheel
falls with an increasing force upon the ends of the yielding
rails by the tremendous forces developed by the passage of these
enormous weights at high speed. The lightest broad-gauge
coach weighs about 16 tons, or 82,000 lbs. empty, and ham-
mers the rail joints with 4,000 lbs. on each wheel. When
loaded and driven over the rails at 25 or 80 miles per hour,
the weight of the blow is enormous and terribly destructive to
the superstructure, crushing out ths best rail in five or six
years. The passenger car of a three-feet gange would only
hammer the rail with 1,500 lbs. per wheel. The same applies
to locomotives. A 80-ton locomotive, and its Joaded tender,
weighing about 14 tons, or a total of 57 tons, will exert a pres-
sure of nearly six tons on each driving wheel. When driven
at a high speed, the strain upon the track is terribly destruct-
ive. The * Fairlie ” engine, constructed for narrow-gauge Jines,
bears its whole load, including wnod and water, on the driving
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wheels, thus ntilizing the whole weight ir. the work of hauling
the train. Instead of an engine carrying 57 to 50 tons to ob-
tain the power of 20 tons, we have an engine weighing 20 tons
and no more; and this load distributed over eight wheels, with
a pressure of 2 1-2 tons per wheel, instead of 6 tons, as with
the broad-gauge. The action upon the rolling stock is the
same as upon the track. The wheel receives a biow of pre-
cisely the same weight as that administered to the rail at a low
joint, and the shock is transmitted to the axles except what is
taken up by the springs and the yielding of the parts of the
whole structure of the engineor car. The saving of dead
weight is so much saved from the grand total of this destruct-
ive agency ; and by the reduced weight upon each wheel, no
single blow of such enormous forces can be given on the nar-
row gauge.

Can narrow-gauge locomotives be constructed of sufficient
power and speed to answer the general requirements? They
can, as daily experience testifies. The locomotives of the
Denver and Rio Grande Railway, freight and passenger, are
giving entire satisfaction both as to speed and power. By
adopting the proper form of construction, the engines can have
sufficient power to handle any number of cars that can be
prudently and economically run together in one train, and such
a train can be handled with as much safety as on the broad-
gange; while the proportion of dead weight being much Jess,
the sume number of train men will handle more tons of pay-
ing freight, when worked up to the same tonnage. There is
no difficalty in making as fast time as the great majority of
the broad-gauge roads make, which is all the public demands,

The first class narrow-gauge coaches on the Denver and Rio
Grande Railway are 40 ft. long over all, 7 ft. wide inside, 7 ft.
6 in. high, with two 4-wheel trucks, wheels 24 in. in diameter,
weight 12,000 lbs. and carry 36 passengers. The sills are only
27 in. above the rails, making the center of gravity very low ;
hence the cars ride exceedingly steady and with less lateral or
oscillating motion than is usually observable upon the broad-
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gauge. The seats are arranged, double on one side and single
on the other, one-half the length of the car having the double
seat on the right, and the other half having them on the left,
80 as to distribute the weight equally. The single seats are 19
in. wide or long; the double, 86 in.; the aisle 17 in. If found
desirable the width of the car can be increased to 8 ft., mak-
ing the single seat 22 in., the double, 39 in., and the aisle 23
in. These cars, finished in the best style, furnish every comfort
of a first-class coach. Sleeping coaches with a single berth
-on each side, can be constructed so as to be as comfortable as
those now in use.

The freight cars of the Denver and Rio Grande Railway
carry 9 of the largest cattle in a car weighing less than
8,000 Ibs., while the bread-gauge cars carry only 14 of the
same class in a car weighing from 18,000 lbs. to 20,000 lbs.
The stock cars have 4-wheeled trucks, are 24 feet long, the
door being at the side, but near the end iustead of the center,
and on the opposite side of the other end. For heavy and
valuable cattle, they have two gatesin the car (which when not
in use are folded back against the side of the car), which makes
three rooms 6x8ft., into which they put three head of stock,
each, giving a space of 2x8(t. to each head. The broad-gauge
puts 14 head of the same cattle into a 28ft. car, which gives
the Denver and Rio Grande and other narrow-gauge cars the
same floor room that the broad-gauge cars, have and with
much less dead weight.

COMPARATIVE DEAD WEIGHT IN THE TRANSPORTATION OF
CATTLE BY THE TWO GAUGES.

Weisht of No. cat-| Weight _of Gross weight) 'l‘qtal
aave. e o, | epor| gptiotn "ol loaded malght,
[
Broad ...vevviainnin o ’ 18, 000 ‘ 14 l 19,600 l 317, 600 1,285
Narrow. .. vvvvivvannan 8, 000 9 12,600 20,600 888
Dead weight in favor of narrow gauge ........ooviiinnn.n 397
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A difference of 897 Ibs. per head, 8,573 lbs. per car load of
9 head, and, in a train of 20 cars, 71,460 lbs. or 85 tons in fa-
vor of the narrow-gauge. As so many are not put together
in the latter, the danger of the cattle getting down is much
less, while they can be fed and attended to much better.

COMPARATIVE COST OF TRANSPORTATION,

The average cost of transporting freight by the broad-
gauge may be estimated at 1 1-2 cents per ton per mile, and
on the narrow-gauge one cent. Hslimating the cotton crop of
the south at 4,000,000 bales, transported on an average 200
miles, the narrow-gauge would effect a saving of $4,000,000
per annum to the producers; a sum sufficient to build 400
miles of narrow-gauge railway at $10,000 per mile. The East
India Company, looking to the extension of the cotton culture
in their territory, have projected 10,000 miles of narrow-gauge
railway, and that, too, in a country far more densely pcpu-
lated tban ours, and offering a large general business. They
are, besides, changing their broad to narrow-gauge. Break of
gauge is an evil, but not so great as generally supposed. The
time of transferring freight need be very little, if any, greater
than is now necessarily consumed in the inspection and repair
of cars at intermediate points, which are sent over long lines.
In Great Britain the cost of transferring freight is about 2
pence per ton. In Canada 5 cents per ton. The cost will be
heaviest upon through freight, which has to be changed at
each end of a line, at a cost of 5 cents per ton, or a charge of
10 cents per ton total. As the average cost of transporting
freight by the broad-gauge is 1 1-2 cents, one ton transported
200 miles would cost $3.00. Bat, as is seen by the following
table, there is a saving of 25 per cent. in actual working ex-
penses. A saving of 25 per cent. on $3.00 would be 75 cents,
so that an expense of 10 cents per ton may be incurred in
transferring freight, and still leave a balance in favor of the
narrow-gauge, or shipper, of 65 cents per ton, $6.50 per car
load of 10 tons, or $162.50 for a train of 25 cars.

12
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CLASSIFICATION OF EXPENSES.

Per- Per-
centage of| centage
whole op-| saved

erating |by Nar.
expenses.| Gauge.
MAINTENANCE OF RoADWAY—
Repairg road-beds v covvmiinsviiis sasinies cis e .166 055
Cost of iron for renewals . .o.ociviievinniiiareinnnans .129 .065
Repairs, building fences, 1. - .. ovvvereienriennnsn. 0387 ...l
PAXES 4 seirwraies Sy iiasy SPAREEELEE IEEE B vene| 038 L.....
Repairs of machinery and cars .......o..evvirieennn. .20 .070
OPERATING—
Office expenses, agencies and employes on trains and at
e 2 L 1 e A28 e
TFuel, oil and waste. ... ..oviiiiiiiiiiiiniiniiannen 125 041
Loss and damages to goods and Persons . ........ ..o.fiveoeooiiin...
General superintendence, tC. ... .vvuuerernnenaenann. 030 ...l
COBEINEENCION ) wemmsiasnnics st oo i auamas CaiHeen -052 017
Total s cvessisvssi i bonss & Vi ban s enean seameae|ees s 248

In Norway, railways of the 4 ft. 8} in. and of the 8 tt. 6 in.
gauges have been constructed by the same engineers, and
worked by the same manager for the government, and the fol-
lowing is the result of six years’ experience:

Difference
Gauge, Gauge, in favorof

4 ft. 8%in. | 3 {t. 6in. Narrow

Gauge.
Cost of construction permile............ $26,343 | $17,148 $9, 200
Receipts per mile (alike) ...ovvvennnnnnn, 27, 600 27,600 |.... ...
Maintenance per mile.........coiieiann. 7,178 6,603 608
Locomotive expenses per mile........... 9,426 3,760 3, 666

Mr. Millington, Chief Engineer of the Memphis and Knox-
ville Railroad, has made a careful estimate of the compara-
tive cost of building 30 miles of the track extending from
Memphis to Macon, with 3 feet and 5 feet gauges. The sur-
face of the country is undulating,—in places rolling and bro-
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ken, but with no serious obstacle to the construction of a first-
class road at the average cost per mile of Southern roads. No
gradients steeper than 66 feet per mile, and this only for
short distances. No curves less than 1,148 feet radius, and
none of this radius on steeper grades than 46 feet per mile.
Grading all earthwork and easy to handle. The average haul
about 400 feet. One girder-bridge of three 50 feet spans.
The piers, piling. In consequence of the soil being very lia-
ble to wash during heavy rains, piling is used in preference to
trestling, for which safe foundations would in so.ne places
be difficult to obtain. Weight of rail, 80 Ibs. per yard for
narrow-gauge, and 60 lbs. for broad-gauge.

GAUGE, FIVE FEET.

COST OF ROADBED.

664 stations, clearing and grubbing, at $9.00

perstation..........o iiiiiii. o $5,976 00 ..........

461,150 cubic yards carth excavation, at 30 cents
pericuble yard.cvsivs o cinsnsn o 138,845 00 ..........

150 lineal feet givder bridge, $12.00 perlin-
eal foot. ...viiiii i i 1,800 00 .uiavinwes

5,665 lineal feet piling and trestling, at $7.50
perlineal foof. .. vivauivi vivanise sns 42,412 50 ... .. s

41,520 cubic feettimber, log culverts, 8} cents
per cubic foot ..o oaoii L., 1,458 20 wenviennian

36, 950 cubic feet timber in cattle-gnards, roads,
ete, at 3 cents per eubic foob........ 1,108 50 ..........

9,860 feet, board measure, plank in ditto, at 8
cents per foot, board measure....... 2056 80 ..........

Laying 30 miles of track, at $500 per
TLELE b oom et ruseiot srmciow it i 15,000 00 ... ......

$206,391 00
79,200 cross-ties, at 40 cents each  $81,680 00 ........vh aeiaa....
Engineering, right of way,
salaries, office expenses,
stationery, incidentals.. 10,000 00 .......... ..eeviunnn
—— 41,680 00 ..........
———— $248, 071 00

COST OF SUPERSTRUCTURE.
3,168 tons of rails (60 1bs. per yard), at $90.00

PEL 0N o v v ssimmns sy wbmammmin s $285,120 00 ....... e
12,000 joint fastenings, at $1.00 each......... 12,000 00 ... ...,
165,000 pounds spikes, at 5 cents per pound. .. 8,250 00 ..........

— $305,370 00

Total for roadbed and superstructure ........... $558, 441 00
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Cost permiilefor Boadbad v vimmmanmerms wossaiee $8, 269 00
Cost per mile for sUpPerstructiure .....voevererienvesnerans 10,179 00

Cost per mile forroadbed and superstructure . .. .... $18,448 00

THREE-FEET GAUGE.

COST OF ROADBED.

589 stations, clearing and grubbing, at $9.00

per Statlon::vu cove soivapmsranss s $5,361 00 ..........

244,200 cubic yards earth excavation, at 30 cts.
per cubic yard.....ciiieiinnianns o 73,260 00 ..........

150 lineal feet girder bridge, at $12 per lin-
eal foobicimavesvmanmass s aes 1,800 00 sowissmas

5,655 lineal feet piling and trestling at $6 per
lineal foot........ ov oo iiiinn.. 33,930 00 ..........

20,580 cubic feet timber, in log culverts, at 83
cents per cubic foot ... vveiiin.., 887 40 ..........

23,400 cubic feet timber in cattle-yards and
road-crossings at 8 cts per cubic foot 70200 ....o... i

6,020 feet,board measure, planks in ditto,at 3
cents per foot, board measure....... 19800 ...oevnenn.

laying thirty miles of track at $375 per
Wil vensiai ssvas SR R R 11,250 00 ....vveene

$127,329 00
79,200 cross-tiesat 80 centseach... $23,760 ............
engineering, right of way,
salaries, office expenses,
stationery and incidentals 10,000
—_— 83,760 00 ..........
—— $161,089 00

CORT OE SUPERSTRUCTURE.

1,584 tons of rails (80 1bs per yard),at $95 per

) e $150,480 00 ..........

10,500 joints fastenings at 80 cents each...... 8,400 00 ..........
105,609 pounds spikesat 6 cents per 1b........ 6,336 00 ..........
e $165,216 00

Total for roadbed and superstructure ............. $326,805 00

Cost per mile for road-bed......ccvvevvenninnnnn. A eaG e . $5,369 63
Cost per mile for SUPErstructure ...oeveer e enneeeenenen.n. 5,607 20

Total cost per mile for road-bed and superstructure. $10,876 83
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RECAPITULATION.

CosT PER MILE.
Cost of p Eo ey
T €-(Cost of super.| bed and su

paring rond- “airucture, | Perstruct-
ure. Road-bed. Sul’eﬁéruct‘ Total.

Distance.
Guu@g

2=l

'F|
30, 5%$248, 071 00‘1»30; 870 001§353, 441 00/$8,269 00 $10 179 001$18, 448 00
80 J' 161,089 001 165,216 00| 826,305 00{ 5,869 63 507 20 10,876 83

”‘r [ $86,982 OO'$14U , 154 00 '1;227,136 00[$2, 899 S’Z’E $4, 671 80| $7,571 17

Making a saving in favor of the narrow-gauge on the cost
of preparing the road bed, 85 per cent.; on the cost of super-
structure, 46 per cent.; on the roadbed and superstructure, 41
per cent. We have the following estimates of cost of two
Canada roads, guage 8 ft. 6 in. :

TORONTO, GRAY AND BOUCE.

Western Junction to Orangeville, 41 Miles.

Total. Per mile.

Grading, fencing, ties, bridges and culverts......... $196,595 | $4,795
Rails and fastenings. . ... »oveneeerennnnonsonnn. 181,015 4,415
Track-laying and ballasting ...........oocoinen. . 67,770 1,653
Station buildings i cesveaids ez e s ssosvns 24,407 595
Right of way ........ T e S SN o 24, 600 600
Te]egriuph ....................................... 1,640 40
Engineering ...oovvevn veinn tinniieiienoianenans 23,3870 570
Commissions, officers, directors’ fees, etc.......uvue. 15,469 377
LW EXPONSES . swws i s wias e s awasis s a6 s o5 4 w0 3,086 96
BUDALICS . vt e e vreereere s eanecaraensnnarasnennnenns 2,000 49
$540,802 | $13, 190

BOMHINE BEOCK waiaivionase wovsrwinissom whansrm swrmiozain: 5 visrsioniase 105, 960 2,560
TOtAL COE oy smemaome ys e i R i e Es Yae s $646, 762 | $15,750

* Difference in favor of narrow-gaoge.
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TORONTO AND NEPISSING.

Searboro Junction to Uzbridge, 32 Miles.

Total. Per mile.

Grading, fencing, ties, bridges and culverts......... $151, 807 | $4.,725
Rails and fastenings.......... SR SR SR 39,041 4,345
Track-laying and ballasting ......covivunnrenann.. 46, 696 1,460
Station building. ..oovivieiiiiiiiiiiiiinieiiiein.. 15,012 470
RIghEOf WaY. v et veieainerranrteniieerinerornnanns 22,002 690
LelebTaPh: sowvuins s mrv i A R AT e 1,500 47
B D1 P B0 S75) ] o S P 14,110 441
Commissions, officers and directors’ fees ........... 10,292 321
TaW CXDONRBE I i a9 45 e S e i e et S R 936 30
SUNALies. v eomisssn sonsi svvvis v s B e 615 20
$401,601 | $12,549

Rolling stock ........ SR T e PO 101, 588 3,175
Total cost...o.ovuunns S R A $508, 189 | $15,724

By which we see that the Toronto, Gray and Bouce Railway
has cost $13,190 per mile, exclusive of rolling-stock; and
including rolling-stock $15,750 per mile. The earthwork
averages 10,500 cubic yards per mile. The line is fenced
throughout, at a cost of $800 per mile. The grubbing amounts
to an average of one-half an acre per mile; the clearing to
three acres per mile; slashing on each side of the railway to
the entent of four acres per mile has also been done, the grub-
bing, clearing and slashing having together cost $140 per mile.
The ties have cost an average of 25 cents or $500.

The Toronto and Nepissing Railway has cost $12,549 per
mile, exclusive of rolling stock, or including rolling-stock,
$15,724 per mile. The earth-work has averaged 9,750 cubie
yards per mile. The line is fenced throughout at a cost of
$700 per mile, The ties have cost $480 per mile on this
section, and the grubbing, clearing and slashing, $140 per
mile. .

Upon the authority of Col. W. W. Nevin, who is connec-
ted with the management of the Mexico National Railway
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Company, I give the following statistics in regard to Narrow-

Gauge.
IN THE UNITED STATES.
Miles Total
Name, Built, Leg?guth.
Denver and Rio Grande .....vvviiviiiiiiiiniesnnnns 156 870
Cairo and St. Louis............uuu... . 92 150
Utah Northern,..oovevveennnn.... e v wmeeaein 70 160
Kansas OCentral ..o coviuivvvazinis senss siis semiesvo e 65 560
ArkeansasCentral. vy mmiw verai e s . 64 150
Colorado Central (N. G Division) ....vvvviiiininanne. 42 287
North and South of GEOrgit. ... ovuereeiseerrreenens 35 130
MODEOSE cvevnimmmiym s v s e A I, 5 S 27 27
1 26 36
AtJohnston (Private) veve. uviiviriiirineeennnnenns 25 25
Cherokee, Alabama, ..o coveeriinii i inunnnnns F 23 45
Towa, Basterity e sominisvevas s shem e sepe e 20 183
Mitwaukee and Des Moines..oeevvvreeneiiinnnannns 20 380
American Fork (Utah). .. oovvrviiiiiiriiinnn vunens 18 22
Peoche (Vevada ......... SRR R SR 18 18
Central Valley ...... R 12 12
East Broadtop ... ..vuiiveiiiiiiriiiiiinreaann s 12 30
Mineral Range, Michigan .......... S — 12%5| 100
Wasatch and Jordan V.‘dl(’y .......................... 12 16
Pitisburgh and Cattle SHannom. ....ueenenernennennn. 3 8
Bell’'s G‘l]) .......................................... 814 40
Peekskill Valley.....oo viiiiiiiiniinnniannn.. . 7 e
Summit County, Utah ... vvvvviinviverennnansase s 814 30
TPUBKEOEE v onmnm s crponvgiany s opeaums sai 51 3
Louisville, ITarrod’s Cl@d{ and Westport... .......... 5 28
Painesville and Youngstown......ouiivvivnninns anes 12 65
Baltimore, Swan Lake and Lowsontown ...veveveneen. (374 614
N Ve i a1035 (o) 1) DU S i wis 5 60
Bingham Cannon and Salt Take. ......ovvvrvnerennrnes ! 20 20
Ceredo Mineral, W. VB wveew svs st vensatsens saasioss 12 20
Cheraw and Sahshmy .......................... - 11 80
Lawrence and Bvergreen. ...oov.vviieiiniianias . 5 5
Tcho and Coalville, Utah ............. Sincnmmsn e SAGE 9 9
Natehez, Jackson and Columbus...v.vvirenn.nn L 6 260
Galena and Southern Wisconsin ...ovvevinvivnnnnnnns 30 150
908%4| 3,88914
‘The following were to have completed additional mile-
age by January, 1874:
Cairoand St Loulsesvvesmssenavaes i 05 6 seava 52 |........
Des Moines dand Minhesota e veiwev soiamsvis ssves { 1 Ly P %
Parker’s Landing and Kangas City....... .. ...... 18 Leiwnns .
1,00714]
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IN THE CANADAS.

) Miles. Total
NANME, . built. length

Foronto, Gray and Bouce. .c..veveerrranniannansrenss 199 200
Toronto and Mississippl...ocveviiriiiiirnninieinns 87 2},8
New Brunswick ....... AR R T TR e S s 70 .9
Prince BEdward’s Island......ovevvviirenervennes e 90 203

446 791

The following list is given of

ROADS ACTUALLY UNDER CONSTRUCTION.

Under Total.
NAME. w?isotlitw- length.

Florida, Memphis and Columbia......coviiriinenannns 120 260
Lexington, Lakeand Gulf..... .. covviiviierainenens 170 170
‘Wyandotte, Kansas City and Northwestern ........... 50 250
Cairo and Tennessee River (under construction in Duck

River Valloy, AG ) o ws swwssansrmsammss s s 75 100
Sourh Branch (W. Va)) ........ e Ceeeens cene 26 51
Cheraw and Salishury ....ovvveveies vovenennnns e 15 80
Nashville and Vicksburg ................ R 26 470
Bambridge, Cuthibert and Columbus. ....vvvn vovinn. 20 140
California Central.......oovuiiiuicriineinnanns cons
Des Moines and Sioux City....ocivveieeinnsneranns
Salt Lake, Sevier Valley acd Pioche..ovuviuvunan o0
Alameda, Oakland and Piedmont «vvveveeiieneennanns
St. Louis and Manchester. oo veueeearreerearieaerensns
Juan, San Pete and Sevier. .....oveevieiieieiaeiannn.
‘Washington, St. Louis and Cincinnati................
Greenville and Paint Rock .. ... vovvvvivniinennnn,
Stockton and Ione (California).....ccevevinneininnn.
St Louisdnd Western s cossiwysssmaissmsesen s stuinag
Denver and Rio Grande ........ocvevnns
Utah Northern.....vvveveeniarrreneennaness d
Arkansas Central.....oveiveienrnnienisanons
North and South of Georgia
Summit County (Utah).............
Peachbottom .. ...coiviiiriniennnnnaiannns do.a.....
Ceredo Mineral (W. Virginia) ....... SRR do......
Natchez, Jackson and Columbus ........... do......




Ratlway Gauges. s

The following
PROJECTED ROADS

Are organized and more or less under way:

North Pacific Coast, ..cviciivisirsasisasrssronssncurssssssssaries
Big Sandy Valley. c.ovvviiiiiiiniiinnnans sreeens

People’s Narrow Gauge, of Towa
Minneapolis, Rochester and La Crescent.... covveeene VA )
St. Louis and St. Charles....oovvnn venns B P TETTERRTRE PR
Helly Springs, Brownsville and Ohio (being graded)............vee
Long Island Narrow GAUZE ....eeeseeeenrnsssesnriarsaescnssannes
Toledo and MAUCE . vvevrvvrnrrrae nesssssssnsazesaensanssnnsss
Northern and Southern Narrow Gauge, N. C.ovvvnevnieiiianaes
St. Louis and I1orissant. ... e eeeensanrnrrrsssreesatnsssianeees S0
The South Park Railway, Col .....iiaviemranenee- P RICIE
Tennessee Central. .. coveeeeeeeseeinnesnes sossssoresaraeancss sne
Memphis and Raleigh.........oovuenns e SR PR R £

From which we see that the total length of projected nar-
row-gauge roads in the United States is 8,889 1-2 miles, and
in the Canadas 791, making a total of 4,680 1-2.  Of this there
are completed 1,354 1-2 miles; 908 1-2 in the United States,
and 446 in Canada.

Wherever the narrow-gauge has been adopted it has proven
a success—in Norway, Sweden, Denmark, Russia, India, Great
Britain, Canada, United States and other places. Costing
about one-half as much as the broad-gauge, many sections of
the country now waiting for railway facilities for development
can afford to build them at once, and thus prepare a market
for their produce. Their first cost being small, their operating
expenses and maintenance light, they will prove paying in-
vestments in almost any part of this country. For the rea-
sons enumerated, I would recommend the narrow-gauge of

three feet for general adoption.



