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179. Tenders.—The capacity of the tenderin fuel and water is determined by the
local conditions, and since the establishment of pumping and coaling plants entails
considerable time and labor, the tender should carry more fuel and water than
would be desirable under commercial conditions.

On standard gaze railways, tenders usually carry from 3,000 to 7,000 gallons of
water and from 5 to 10 tons of coal.

180. Number of locomotives.—Knowing the amount of supplies to be carried
by the railroad and the amount that can be handled in one train, the number of
locomotives can be easily computed; but in providing locomotives provision must.
be made for a great many accidents, and the number of locomotives ordered should
be about one and one-half times thie number that it is expected to use at one-time,
thus allowing one-third of the whole number to bein the repair shop at one time.
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181. Interchangeable parts.—Whatever kind of locomotive is purchased, the
specifications should require that all the parts should beinterchangeablein allloco-
motives of‘the same class.

Fig. 125 shows a locomotive with all parts numbered and named.

182. Locomotives are classed by the number and disposition of their wheels.
The most common types and the names by which they are known areillustrated in
Fig. 126, in which the larger circles represent drivers and the smaller ones truck
wheels, the direction of forward motion being indicated by the cowcatcher.

- A better system, rapidly ooming into use, is to describe the running gear
giving the no. of wheelsin the three following groups in the order named: (1) Fors
ward non-=drivers, (2) drivers, and (3) rear non=dsivers. Thus an engine with
2 forward truck wheels, 4 drivers, and 2rear truck wheels isindicated by 2—4—2, ete.

By this system the Atlantic type becomes 4—4—2; the Columbis, 2—4—2, etc.
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92 MILITARY BAILWAYS.

Locomotives are also classed as passen.gtjer and freight, the former having large
drivers and other proportions adapted fo high speed, ‘

183. Cars.—In deciding upon the cars to be used on a supply railway, the gage of
the track will almost entirely govern the kind of cars to be used. There is one rule
that should be followed in purchasing or designing an e%uipment for such a road;
thatis, to have the axle load for loaded cars the same as that for locomotives when-
ever practicable. This will not be difficult for narrow-gage equipment, but on
standard-gage roads the weight of some of the engines is so great that it is not
economical to have the axle load of the cars equal to the axleload of the locomotives.
Ifall axleloads were the same, there would be considerable economy in cars, and the
track_:vould then be utilized to its greatest working value by every wheel that went
over it.

184. Passenger equipment.—Passenger cars may be divided into day coaches,
standard sleepers, tourist sleepers, dining cars, baggage cars, and kitchen cars. It
will be impossible to obtain & narrow-gage passenger equipment in this country,
except by special order with plenty-of time for buiiding the new equipment.

The narrow-gage equipment of the Barsi Railway in India is for a 2 ft. 6 in_ gage.
These cars are compartment cars with side entrances. Their length is 40 ft. 6 ins.;
width, 6 ft. 2 ins. inside; weight, about 20 tons.

The second-class cars will carry, crowded, 64 passengers; the first-class cars will
carTy about 24 passengers. ~ One trai on this road carried comlortably 30 first-class
and 736 second-class passengers in 13 cars, (Distance not stated, but less than 21

miles.)

The baggage cars would not differ materially, excepe in size, from the standard
baggage car.

Passenger equipment for‘é. ﬁtan-dzird'-ga.ge road would not be difﬁcult to obtain
from the various roads in this country, and in a foreign country such cars could be
shipped from this country, or purchased from some neutral, or captured from the
enemy. :

185. Day coaches.—A standard day coach will carry about 60 persons, seating
two'in 4 seat. ' Unless there were'an emergency, only three men would be put in a
double seat, leaving the remaining room for the soldiers’ equipment. About 45
men per car can be counted on by this arrangement. Whatever kind of coach is
decided upon, the toilet arrangements and drinking supply should be ample for tne
car when fully loaded.

In an emergency about 30 persons can stand in the aisles. By rumning a detailon ‘
the seats, 90 persons per car can be carried for a daylight trip with no hardships.

186. Sleeping cars.—A standard sleeper has about 15 sections counting the
drawing room, and will carry, crowded, about 45 people. A tourist sleeper is simi-
lar to a standard sleeper, except in its appointments, and will carry about the same
number of people. The remarks as to water supply and toilet arrangements with
reference to coaches apply equally to sleepers. .

_187. Baggage cars.—Baggage cars carry about 2,500 cu. ft. of baggage. ,Tnis
gives about 150 1bs. in 13 cu. It. for about 193 passengers. This will allow for rations
for the men, as well as for their luggage. These carsshould have end doors for com-
}numeakt;_.iém while the train is in motion. Kitchen cars are baggage cars equipped
or cooking, .

188. Preight equipment.—The freight equipment of a road is of first impor-
tance, and in an emergency the troops can be moved in the freight equipment by
arranging benches in the box cars, stock cars, and flat cars.
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189. Box cars for narrow-gage roads would be similar in construction to, bug
smaller in dimensions than, those for a standard-gageroad. Boxcarsona 2ft. 6in.
railway can be built to carry 15 tons, and the carrying capacity varies from this up
to 40 tons for a good standard-gage box car (see fig. 127).
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190. Stock cars on a narrow-gage road would have to be built to carry the ani-
mals lengthwise of the car. A 34-ft. car 7 ft. wide would carry from 8 to 12 horses.
Padded cross gates would have to be put in to keep them from being injured by the
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movement of the train. Standard-gage stock cars carry from 16 to 20 animals.
Some stock cars are fitted for feeding and watering en route, but the ordinary ones
have no feeding arrangements, except for hay (see fig. 128).
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94 MILITARY RAILWAYS.

. 191. Flat cars are used for carrying heavy and bulky articles that will not be
injured by exposure to the weather. The capacitv of these cars varies from 15 cr 20
tons on a 2 ft. 6 in. road to 50 tons on a standard-gage road. The average capacity
of s standard-gage flat car is about 70,000 1bs. (see fig. 129).

By means of the platforms or ramps, and vehicles can easily be loaded on
these cars. By removing the tongues and chocking the wheels, the vehicle is ready
for shipment.” Empty wagons and other vehicles should have both wheels and
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tongues removed for shipment in order to allow a greater number to be shipped
on one car. '

192. Gondolas.—A gondola is a flat ‘car with sides and ends from 2 ft. to 3 ft.
6 ins. in height. The remarks about flat cars apply to gondolas (see fig. 130).

193. Cabooses or way cars are cars for use with freight trains for the accommo-
dation of the train crew (see fig. 131).
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In addition to the freight equipment mentioned above, there ure refrigerator
cars, furmiture cars, vehicle cars, and special ballast cars, all of which would be
made use of under special conditions.

Refrigerator cars would be especially useful in the supplv of an army, and should
form a part of the original equipment.

Furniture cars and vehicle cars are extra large box cars for carrying freight of
the names specified. They will be useful for hay, camp equipage, and other light,
bulky freight.
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194. Interchangeable parts.—Whatever equipment is purchased, care should
_be taken to have wheels, trucks, and all other parts the same, as far as is practicable,
for all kinds of cars. This facilitates repairs both in time and money.

195. Tn addition to the cars above referred to, there are certain smaller cars used
for maintenance and inspection purposes. These are the velocipede motor
car, and hand car, which are illustrated in figs, 68,70. All of these cars are now
made equipped with gasoline motors, and for speed are preferable to the old type.
Special cars for transportation and service of heavy field artillery will doubtless be
provided in the future.

196. Track capacity.—In figuring on the length of sidings, the length of the
cars and locomotives must be known. These lengths for a 2 ft. 6 in. gage may be
taken about as follows: . .

Locomotives, 50 ft.

Box cars, 30 ft.

Flat cars, 30ft. _
Passenger equipment, 45 ft.
Stock cars, 34 ft.

The length for a standard-gage road may be taken about as follows:

Locomotives, 65 ft.
Day coach, 60 it.
Sleepers, 75 ft.
Baggage cars, 50 ft.
Box cars, 37 {t.
Furniture cars, 50 ft.
Flat cars, 44 ft.
Gondolas, 40 {t.
Refrigerator cars, 40 ft.
Cabooses, 40 ft.
Stock cars, 40 ft.

Certain l‘;Fecial cars will be longer than these lengths given; but in the general
run of a train, taking all cars as they come, these lengths will give a fair estimate of
the length of a train. (See Table XVI for exact data.)

197. Capacity of a 36=ft. open car.
Heavy bridge equipage:
1 ponton or trestie wagon loaded, or
2 chess wagons, or 2 company tool wagons, or 2 field wagons.
Light bridge equipage:
1 ponton or trestle wagon, loaded, or
2 company tool wagons, or 2 chess wagons.
Light artillery and horse artillery material:
1 gun and limber and 2 caissons and limbers, or
2 caissons and limbers and 1 store or battery wagon, or
2 field wagons, or 3 reel carts.
4.7 gun matériel:
14.7”7 gun, carriage and limber; 2 4.7/ limbers, and 1 4.7" caisson.
A 4.7” gun, battery wagon and forge limber, or its store wagon and storelimber
takes same space as the 4.7’/ gun carriage limber.
4.7” howitzer materiel:
1 4.7” howitzer and carriage, 2 4.7"/ howitzer caissons, 2 4.7"” howitzer limbers,
and 1 4.7’ howitzer carriagelimber, or
1 4.7” howitzer battery wagon and & forgelimber, and 2 4.7/ howitzer caissons,
and 2 4.7’ howitzer limbers.
A 4.7 howitzer store wagon and store limber require the same space as a bat-
tery wagon and forge limber.

6’ howitzer matériel:
Same as for & 4.7"" gun battery, substituting 6’' howitzer for 4.7/ gun.

Signal Corps matériel:
2 instrument wagons and 1 kit wagon; or
4 wire carts, or 2 field wagons; or
1 repair and 2 telephone or telegraph wagons.
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