76 MILITARY RAILWAYS.

road. For stub switches these stands should be on the engineman’s side ap
roaching in a facing direction. For split switches they should be on the side of

eturnout. Fig. 113 shows a simple form of a threesthrow, ground-lever switch
stand.
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157. Crossings.—When one track crosses another, a special piece of track con-
struction, called a crossing, is put in. The best results are obtained when both
tracks of the crossing and the rails for a foot or so on each side are in one piece,
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MILITARY RAILWAYS. 77

rigidlg fastened together. This lessens the settlement, and what settlement there
may be will be the same for the whole crossing. (For methods of measuring the
angle of crossing, etc., see par. 25.)

158. When a crossing is very oblique, it is sometimes called a diamond crossing.
‘When one or two turnouts connect the tracks at this point and each entire turnout
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lies within the limits of the longer axis of the diamond, it is called a single, or
double, slip switch (see fig. 114). The latter is sometimes referred to as a puzzle
switch. The switch rods for throwing these switch rails are quite complicated
and are not shown in the figure.
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F16. 113.—GROUND-THROW STAND FOR THREE-THROW STUB SWITCH.

F16. 114.—DOUBLE SLIP SWITCH..
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78 MILITARY RATLWAYS.

159. When a turnout from one of two adjacent tracks must cross the other track,
the line of the turnout is run until it crosses the center line of the second track.
The common point of center is found and the angle of the crossing is determined as
heretofore described. . : '

STATIONS AND STRUCTURES.

160. Mileposts.—Every milealong the track should be marked with a conspicu-
ous milepost, showing the distance to and from the division terminals or other im-
portant points. These are valuablein definitely locating goints along theline, in
making regorts of engagements, accidents, etc. Telegrap poles should be simi-
larly numbered, showing mile and pole number.

161. Stations. Thé fumber of stations; or sidings, that will be necessary de-
pendsupon the numbéreftrainsthat must berun tosupply the army and the speed
at which such trainscan move. Thisdistance between stations will vary according
to the grades, but having the profilein hand and knowing the speed of the locomo-
tivesin miles per hour for certain grades and loads the distance apart of sidings can
be determined, approximately, as follows: Nis the totalnumber of trains necessary
to pass over the linein a day; T is the time in hours necessary for a train to pass

24 A
from any station to the next-one, and return; ifb_T—.risless than N for any twostations

some measure must be taken to decrease this maximum value of T. This can be
done by putting in an intermediate siding or hy installing a pusher service. On
civilrailroads, the next alternative is doubletracking. Stationsshould be spaced
so that the time ired for a train to cover the interval both ways between all

adjacent stations willbe approximately equal.

Four miles is about the minimum allowable distance between stations, except
under rare special conditions. :

The amount of construction work that must be done at an station depends upon
the location of the station, the number of buildings, and the length of auxiliary
track that willbe needed at that station to suit thelocal conditions. ' The guestions
of water supply and storage room at a station must be especially considered and
are taken up later. ‘

The location of stations may be defermined by any number of military causes
beyond the controlof the locating engineer, but where such conditions do not fix the
station, and the geography of the ground does not compel thelocation at any certain
point, a study of the grades will be made as indieated in pars. 175, 176, and the sta-
tionslocated asabove. The amount of siding, or passing tracks, that willbe neces-
sary at a station will have to be figured in each special case, and the minimum
amount should be about two and one-halftimes the maximum trainlength contem-
plated on that division. The passing tracks are usually parallel to the main line
(see par. 172, Lap sidings). :

The station sites should be aslevel as practicable, and if possible,located so that
the yards can be seen by trains approaching from etther direction.

An open space should beleft near the tracks to facilitate the loading and unload-
ing of troops, by allowing a systematic and orderly arrangement of the troops and
their baggage in the immediate neighborhood of the station.

162. Storage tracks.—The number and length of these tracks depend upon the
importance of the station, the number of troops that will be stationed there, the
number of depot storehouses that may be located at that point, etc. A study of
these items shows that each must be dealt with asit arises, and asit isimpossible to
tell how important a station may become at any future time, available track room
will be left for additional loading platforms and storage tracks. In locating the
storage tracks room should be left between the various tracks so that at least one
ai?d preier‘all)(ly two li. es of wagons can driyein and receivefreight from cars on the
storage tracks. ’ : -

163. Water supply.—The question of a good water supply is important for the
troops that willbelocated at thestation, as wellas forrailway purposes. Thiswater
supply will be obtained by means of hand pumps, steam pumps, or windmills,
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80 MILITARY RAILWAYS.

These pumps of various kinds are commercial articles, and their pumping capacity
can be obtained from the various manufacturers.

A steam pump which apparently has great possibilities for field use is the pul-
someter, and by means of it the locomotives can water themselves from streams,
wh&re the water ean be used direct from the stream without having to allow it to
settle.

The amount of water required for railway p varies too widely under
different conditions to.’lpe ‘any general rule. motive tanks carry from
3,000 $0 7,000 gallons. The amount of water used per mile depends on the loads,

es, and condition of track and rolling stock. On down grades it may be noth-
, While on steep ascents it may run as high as 150 gallons per mile, although 75
gaflons is a more usuel figure. To allow for accidents there should be a water
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F1G. 116,—L.OADING PLATFORM.

supply for each 10 miles of track. Wooden and metal tanks are commercial
articles readily obtainable. They are sln%)ped knocked down and can quickly be
assembled when needed. There should always be one day’s supply in the tank if
practicable. A very common size tank is 24 ft. in diameter, 16 ft. high, holding
50,000 gallons. 'The bottom of the tank should be 121t. above the rails.

For a movable water supplv, tank cars, such as are used for the shipment of oil
in this country, can be taken with the locomotive. This applies particularly te
construction trains.

164. A bill of materials for a windmill tower is given in fig. 115. This is made

up of smallstock material and, on account ofthe li%htness of the material, the tower
can be easily built. Such a tower would be useful as a signal tower or observation
station.

165. Platforms.—On every train length of sidin% there should be a platform at
least 12 ft. wide and long enough to load three or four standard cars at one time.
The tops of these platforms should be on a level with the bottoms of the car floors,
and the platforms should have ramps leading to the ground at both ends and one
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