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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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Fic. 112,

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.

S
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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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MILITARY RAILWAYS. 81

in the middle, if the other tracks permit. These platforms are articularly useful
in loading and unloading animals and vehicles and facilitate the dling of freight,.

Fig. 116 shows the platform and gives bills of materials for the whole platform and
for each extra length of 16 {t. .

166. Stockyards.—At each station a stockvard should be constructed, and
this should be connected with the side ramp of one of the loading platforms by a
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movable fence that can be thrown out of the way when the platform is desired for
other purposes (fig. 117).

167, Coal stations.—The rapid and easy coaling of locomotives requires a
gravitv supply. This 1s obtained by raising the c¢oal either by hoisting it ints
gockets or by running the coal cars up an incline and dumping the coal into bins,

ne coal station should be located in about each 60 to 70 miles of track and $
division terminals.
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MILITARY RAILWAYS. 85

168. Buildings.—The buildings at the stations may be constructed after the
1ihe has been finished. Tents can be used temporarily and will answer nearly

every purpose,

‘The railway staff officer in charge of each station must see that there is sufficiént
storage room for allrailway purposes, so that under the most adverse circumstances
there will be no excuse for leaving material stored in cars. Tents should be
supplied for this purpose when buildings are not available or convenient.

WEST 8D. S1OING

-vesT t —t LAV
F Q. 1
EAST 80. S/0/NE W srariomn

F16. 121.—PLAIN LAP SIDING ON STRAIGHT TRACK.

Roundhouses.—At division terminals temporary roundhouses will be con-
structed, or storage tracks will be laid, for the proper cleaning and repairing of
engines. The 1plan of such & roundhouse is shown in fig. 118. A turntable (fig.
110)1s desirable at such points, but if the numberbf engines is not great, and no
roundhouse is available, a few parallel tracks and a% (fig. 104) for turning engines
willanswer the purpose of a roundhouse with a turnfable. Simplifications of the

- A-AReceliving Fracks for east bownd cars.

B-Distributing * » .. .
A'~fPeceivin " ' wesft * °
» ® » E L]

B'-Orstride /Jng
F1a, 122,—DIVISIONAL TERMINAL YARD.

elaborate furntable shown in fig. 119 will suggest themselves to the engineer, but
a good turntable for heavy locomotives must be a very permanent structure.

169. Shops.—Af these same terminals would be-located machine shops large
enough to keep in repair all the locomotives that would be stabled in the round-
house, and car repair shops large enough to make gl necessary repairs to cars dam-
aged on that division. ¥

Labasa

Fre h@,’. N Caboase
Wes*F Zast

A~B = Distribution & Oeparture
- C = ece/ving
E ~vcales

FI1G. 123.-~~DIVISIONAL TERMINAYL YARD.

170. Yards and terminals.—At division terminals'and at other large stations
yards myst e ; Tucted large enough to receive all the cars entering the station
and stillallow room for the switching that is ne in making up trains and in
moving cars to and from the storage tracks. In addi ion, there will be the neces-
sary number of passing tracks. :
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86 MILITARY RAILWAYS.

A yard is a number ofsidings and spurs, usually parallel to each other, although
often not parallel to the main track. These auxiliary tracks must be sufficient in
number to gg;mit the convenient and rapid breaking up of trains, classification of
cars by contents, destination, or otherwise, and making them up into new trains
in accordance with the new requirements. Yard tracks are divided into groups,

to their purpose. A certain number near the mainline at one end of the

are called receiving tracks, and trains arriving pull in on them. In con-

venient ximity is a caboose track, where cabooses are stored when not in

trains. group of repair tracks are convenient to the shops, and the engine
track leads to the engine house, near which should be the coaling and watering

stations and the ash pit. .

The train on the receiving track is broken up and its cars switched onto the
distribution tracks, selected so that those on each of these tracks will belong in
thesame out%tmin. There should be enough distribution tracks to permit the
convenient classification of freight cars according to their contents and destination
and of passenger cars according to character, as baggage, express, coaches, tourist
and standard sleepers. In most cases, outgoing trains are completed on the distri-
bution tracks and pulled from them onto the main track, when authorized by order
todo so. It is better, when possible, to have a third group of tracks at the other
end ofthe yard, which may becalled the departure tracks. When atrainiscom-
pleted on a distribution track it may be pulled out onto 8 departure track, where
a caboose and engine are added, the designated crew takes charge, and the train is
ready, on thereceipt of orders, te pullout on the mainline without delay, and with-
out crossing or interfering with any of the yard traffic. D ure tracks permit
the distributing tracks to be fewer and somewhat shorter. 1If there are departure
tracks, they and the receiving tracks should be divided into two groups designated
for trafficin oppositedirections. Trains which gothrou(f_h orreturn withoutchange

direct from the receiving tracks to a distribution or departure track, the return-
trains through a loop or Y to turn them around.

Allyard tracks, except repair and team tracks, should be open at both ends, so
that a1l traffic over them may be in the same direction. This permits all traffic
through the to be in one direction, which saves much confusion and delay.
The stand method of arranging yard tracks for greatest convenience and com-
pactness is by the use of ladder tracks, fig. 103, which are oblique tracks at the
proper distance apart to accommodate the other tracks between them. Each
receiving, distribution, and departure track connects with a ladder track at each
end by the ordinary switch. The dead end of each spur track should be provided
with an obstacle, to prevent cars running off.

c D E_F
8 P —— ) N m G
Y D L= = y—————N

e ———————

F16. 124 —CONVENTIONALIZED TERMINAL LAYOQUT.

171. Gravity or “Hump”’ yards will not be considered since thero is no chance
of having to construct them on a military railway. They are simply yards on &
down grade in which the cars are started by a locomotive and then run by force of
gravimo their desired position. Theoretically the movement of allcars througha

uld be forward, but this condition would require a layout somewhat like

_124. The lead “A” runs into a receiving yard “B.” The train is broken up
and cars are classified as to destination, etc., on the tracks of the yard, C. Thecars
are grouped into trains in yard D. The train is sorted and arranged in station
order, or asrequired by regulations in yards E and F and is then run out into yard
G ready to proceed. Buch a yard layout is not practical, but an understanding of
the uses of each of this layout may assist in planning other yards. Yardsat
intermediate stations ean readily be elaborated from the passing tracks shown in
figs. 110 and 121.

172. Permanent yards seldom form a part of military construction. For field
terminals, which are temporary, the arrangement ofauxiliary tracks willbe much
Jess regular and more open. Sidings will be provided wherever it is necessary to

_ o Content carries no copyright
This electronic image Copyright, 2000, George Schreyer, all rights reserved



MILITARY RAILWAYS. 87

unload cars. Stores consigned to organizations present will ordinariiy not pass
through storehouses, but willbe unloaded from the trains onto the ground, or, so far
as possible, directly into wagons.

Stores consigned to the supply departments willusually go into storehouses or
into compact piles at designated points for temporary cover, lpending issue. Plats=
forms will be used to the degree to which time and materials at hand permit, but
the main reliance for discharging cars will be ramps of suitable form to lead
from the car floor to the ground, which should be provided in profusion and so dis-
tributed thatit willbe next toimpossible to set out a car at a time or place where a
ramp can not be procured within easy carrying distance.

Figs. 141 and 142 show convenient forms of ramps, which may be carried on the
car or used otherwise. :

Storehouses should be narrow and long enough to permit all the cars of a train
to discharge simultaneously. If there are no houses, the ground occupied by the
supply departments for storage should be of similar shape for the same purposes.

A very complete type of terminal yard is shown in fig. 120. Types of division
terminal yards are shownin figs. 122, 123.

Local conditions will govern the exact location of yards and special tracks, and
only general rules can be made in reference thereto.

A good and convenient form of siding, known as a ¢ lap siding,’’ is shown in
fig. 121. When two sidings are necessary and the space is available, this form is an
excellent one; whichever train is waiting, or if two are waiting, the locomotives are
both within a few steps of thestation. Signalsare given,and ordersare transmitted
with more convenience and certainty and less time is lost than if the two sidings
were adjacent. .

ROLLING STOCK.

" 173. Rolling stock.—The rolling stock of a rcad consists of the locomotives
and cars. Unless notice is given in advance of the pro construction of a rail-
road, the rolling stock then on the market or procurable from other railroads wili
have to be used, and whatever disadvantages are met with will have to be over-
come in the best manner possible. Ifdue notice be given, however, of the proposed
eonztil:;ction of a road, an equipment can be ordered that will be suited to the local
conditions,

If the plans contemplate the use of a railway in a hostile countrz, plansshould be
made, well in advance, to obtain a safficient supplv of rolling stock suited to the
road, since it willnot be safe to count on capturing rolling stock in usable condition
rom the enemy.

A study of the grades and the working time tables will Xermit an estimate of the
necessary amount of rolling stock that will be required. large allowance for acci-
dents should be made.

174. Composition and distribution of traffic from bases.—The amount of
traflic originating from the base of an army can be roughly calculated from the fol-
lowing data: From October 1, 1899, to October 31, 1900, there were transported from
the three ports, Cape Town, East London, and Port Elizabeth, South Africa, ap-
?roximatelv 200,000 men; for each thousand of these men, during this time,

here were also transported 41 officers, 765 animals, 2 guns, 15 vehicles, and 1,406
long tons of stores and supplies.

A compilation for a longer length of time shows that from October, 1899, until
June, 1901, from the same three ports, 287,571 men were moved, and that for each
thousand men there were also transported 44 officers, 672 animals, 1.5 guns, 14.5
wagons, and 1,960 long tons of supplies and stores. From the port of f)urba.n, 89,399
men were transported to the front from September 20, 1899, to June 30, 1901; for
each thousand of these men, during this time, there were also transported 34.7
officers, 855 animals, 1.9 guns, 7.8 vehicles, and 3,624 long tons of stores and sup-

liee. In addition to thisand to the civil traffic that was permitted, from Novem-
er, 1899, until June, 1901, the railroads moved 941,764 soldiers, 346,965 animals,
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88 MILITARY RAILWAYS.

10,494 vehicles, and 389,066 long tons of stores and supplies, for which no average
length of haul is %iven. The percentages of carloads of the various supplies
originating at the bases were as follows:. Supplies, 48.5%,; ordnance and engineers’
stores, 9%; troops, including animals and baggage, 25%; railway stores and labor,
1.5%; remounts, 14.5%,; hospital trains and stores, 1.5%,.

Based on verv scanty data, an estimate of the desired train tonnage for the
supply of an army seems to be about 35 t0 50 1bs per day per man plus the passen-
ger service plus the service to care for the necessary civil {raffic. This includes
supplies for animals, guns, etc. : .

" 175. Locomotives.—On supply lines, the sharpest curve allowed would deter-
mine, in a measure, the gage to be used, as sharper curves can be used on a narrow-

age road than on a standard or broad-gage road, probably because the rigid wheel
gase is shorter on the lighter locomotive, since the maximum curvature is theoret-
ically dependent only on the length of the rigid wheel base.

Having decided upon the gage to be used, the first thing to be considered is the
tractive power desired in the locomotives. A reference to the catalogues of the
various firms that build locomotives will give all the data in reference to the ones
built by those firms. The tractive power, T, is usually given in pounds and repre-
sents the pulling power of the locomotives on a clean, level track, = Other conditions
being equal, the tractive power of locomotives varies directly with the working
steam pressure, the area of the piston, the length of the stroke, and inversely as the
circumference of the drivers. It islimited to about 14 of the weight on the drivers,
ubder favorable conditions, and to as low as1/; of that weight on slippery track.

T (diam. piston?zxave. stean.l PpressureX stroke (ins. and 1bs.).
diameter of drivers

Not more than 80%, of the theoretical tractive power should be counted upon in
working a locomotive, as it has been found in railway practice that thisisabout the
economical percentage to be used. Thelength of therigid wheel base and the shape
of the wheel should be noted to make sure that the engine can take the maximum
curveoftheroad. Themaximum weight on asingleaxle willdeterminethelightest
rail that can be used for that locomotive (Table I1X or X).

. The average steam pressure, or mean effective pressure in the formula falls off

rapidly with the speed of piston travel. It is about 85%, of the boiler pressure up to

a piston speed of 250 feet per minute, and falls off, at practically a uniform rate, to

42.5%, at a piston speed of 750 ft. per min.; at higher speeds the rate of decrease in

ﬂlean effective pressure slowly decrease to 30% at 1,075 ft. per min. and 229, at 1,500
. per min. '

The kind of grate will depend on whether wood or coal is to be used as fuel; only
in exceptional circumstances would a wood burner be counted upon at the present

day. :
All locomotives should be equipped with the modern air brake.

‘Where the locomotives are to be built to order, the specifications should require
that the boiler, water tank, cab, and other vulnerable parts should be bullet=proof,

The speed of the locomotive, under certain loads and grades, must be com-
puted, and a freight locomotive should be required to have an average speed of
about 15 miles per hour when hauling 809, of its maximum load. The speed of a
locomotive and the hauling capacity should be considered together, for it is evident
that a locomotive that will move 500 tons at 15 miles per hour can handle more
ﬁ‘elght than a locomotive that moves 600 tons at 10 miles per hour on the same
grade.

For passenger service a locomotive with larger driving wheels and higher speed
should be used. ' : ‘

176. With good cars and a good track 1 ton (2,000 Ibs.) can be moved by about
€14 1bs. pull. - It is probable that on a supply railway the tractive resistance per
ton, F, would be considerably more than this; probably from 10 to 15 1bs. per ton.
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This, however, would depend upon the condition of the track and the condition of
the rolling stock, and is given approximately by the following formulee;

Engineering News formula, F= 2+¥»

American Locomotive Co. formula v
Baldwin Locomotive Co. formula F=3+3"

in which F=tractive resistance in pounds per ton at a speed of V miles per hour
on a straight level track.

Up to 40 miles an hour the average of these two formulz is a conservative estimate.

The hauling capacity of a locomotive is rapidly cut down by grades, and on this
aoioitl)unt t1_1te ruling grade should be kept as small as the conditions of construction
will permit.

The total force, T, in pounds required to move W tons up a grade where the
grade resistance is G 1bs. per ton, and the force required to move 1 ton on the
same track on the level is F Ibs. per ton, is given by the formula

T=W (G+F) (G is not affected by speed),

in which G=2000 tan 8, when 0=angie of compensated slope (see par. 41). (Prac-
tieally, G=20 times the percentage of grade.) The weight of locomotive must be
l:nc}ugeg in &he train load in abhove formula, Inertia and wind resistance are not
included in T.

Having decided upon the locomotives to be purchased, a table should be made
showing their haunling capacity on various grades, and from this table and the
division profiles can be determined what is known as the tonnage rating of the
locomotive; thatis,thenumber of tons that thelocomotive willhaul over the grades
on the division whereitis to be used. Ifdifferent types of locomotives are used on
the same division, the tonnage rating of each class should be determined and given
to the chief dispatcher, in order that he may know the maximum load that should
be required with each locomotive.

177. The tonnage rating depends upon the train resistance and the tractive
power of the locomotive. The train resistance increases with the speed while the
tractive power decreases and a consideration of these two factors for each speed
fixes the allowable tonnage for that speed. A further consideration of tonnage and
speed gives the comparative number of ton miles for the different speeds. The
maximum seems to correspond to a speed of from 12 to 15 miles per hour.

178. Due to the various other car resistances than those produced by weight
alone a locomotive can not haul the same tonnagein empty or halfloaded cars that
it can in tars loaded to their full capacity.

This gives rise to what is known as adjusted weight in trains and adjusted
tonnage rating in locomotives.

Suppose that it is found that a locomotive willhaul, under exactly the same con-
dition' except as to train, 20 loaded cars weighing 1,200 tons or 50 empty cars weigh-
ing 1,020 tons. The differenceis 30 cars and 180 tons. Then the resistances, other
than those due to weight, amount for each car to the resistance produced by a
weight of 6 tons. Add this adjusted weight to each car of each train and we have
1,320 tons in each case.

(50X6)-+1020=1320
(20X6)+1200=1320

The adjusted weight of the two trains is therefore equal. For any other case for
this same rolling stock, use this adjusted tonnage as the tonnage rating of the
locomotive. Suppose that the yardmaster finds that he has about 35 carsloaded
and empty actually weighing 1,050 tons to send in a train using this same locomo-
tive. Then (35X6)+1,050=1,260 is the adjusted tonnage of the train. One more
car weighing 54 tons can be added to the train, making the adjusted tonnage 1,320
lzglns. The adjusted weight for cars can be found by a similar experiment on any

8.
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