MILITARY BAILWAYS.

TABLE VIII.—Table of steel bolts:

Number required and weight per mile single track

|="s]
-7
= for corresponding rail.
g
Size, diam- | 3.2 Btase(cli o Railllt
eter by - standar Based on weig
length = practice per
an dergltx ead. g 3] Based on 90, 301.&’ Based on portable yard.
1) 30-1t. 109, in 24-ft. lengths
7 lengths. lengths lengths averaging
g : dgy? to 15 ft.
< t.

Ins. No. | Lbs. | No. | Lbs. | No. | Lbs. | No. | Lbs. Lbs.
2614% .-..| 140 | 2,112 {3,017 | 2,148 | 3,070 [ 2,640 | 3,771 |. ..o |eue ... 100
3ix4ls... .. 220 | 2,112 {1,920 | 2,148 | 1,953 | 2,640 [ 2,400 f.......{....... 95and 100
3ix4..... 230 | 2,112 11,837 (2,148 | 1,867 2,640 ;2,206 {.......|....... 85and 90
Yx4....... 240 | 2,112 11,760 2,148 {1 1,790 | 2,640 (2,200 |.......[....._. 75and 80
34 x33%4..... 245 12,112 11,724 | 2,148 1 1,753 | 2,640 | 2,155 |- . .....]....... 70
34{x33..... 245 11,408 11,1491 1,432 [ 1,169 | 1,760 | 1,437 | 2,816 | 2,299 | 60and 65
34 x3l%..... 250 | 1,408 11,126 1,432 1,146 | 1,760 | 1,408 | 2,816 | 2,253 55
4 x3Y..... 255 [ 1,408 (1,104 | 1,432 | 1,123 | 1,760 | 1,381 | 2,816 | 2,208 50

x3....... 267 {1,408 | 1,055 1,432 1,073 (1,760 | 1,318 | 2,816 | 2,109 |40and 45

x2%5. ... 470 11,408 | 60011,432| 610{1,760| 750| 2,816 | 1,198 |30and 35

x24.....1 492 | 1,408 b572{1,432| 582|1,760{ 715| 2,816 | 1,145 |20and 25
S4x2....... 525 11,408 536|1,432| 546 (1,760 | 671/ 2,816 | 1,073 16

Threads can be either United States Manufacturer’s or Whitworth’s standard.
All bolts furnished with hexagon nuts unless otherwise ordered.
Above numbers allow for no excess.
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TABLE IX.—Weights and dimensions of Amerfean standard rail sections.*
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Lbs. | ins. | Ins. | Ins. | Ins. | Ins.
9.8 584 | 284 2.8 43.8 14.6 2.13
8.8 534 5| 23| 2.8 34.0 12.0 1.97
7.81 5 # 214 | 2.4 26. 2 10.0 1.83
6.9 | 4%% 32| 26| 2.2 19.6 8.2 1.7
50| 41| 31| 24| 2.1 14.5 6.7 1.58
4.9 1 374 -« | 28| 1.9 9.8 4.9 1.42
3.9 314 3 17{3 1.7 6.6 3.6 1.30
3.01 3 33 13| 1.4 3.5 2.3 1.11
2.0 24| 33| 134 1.2 1.7 1.3 i)
1.6 | 214 13 14| 1.1 1.1 0.97 .84
M __Max. bending moment

S

section modulus

* Am. Soc. C. E. Standard Rail Sections.
t Axis r—z is perpendicular to web of rail section through center of gravity.

=gtress in extreme fiber.

TABLE X.-—Maximum allowable wheel loads in pounds.

C.toc. of ties in

W eight of rail in pounds per yard.

1ns.
16 20 25 30 40 45
| JOUUURP 3,550 | 4,970| 6,390 | 8340 | 12,780 | 14,920
S 2950 | 4,140| 5320 6,950| 10,650 12,420
30 2360 | 3310 4,260 5560 | 8,520 9,940
T SO 1,970 | 2,760 | 3,550 | 4,630 7,100 8,280
42 iiaans 1,600 | 2360 3,040| 3,070| 6,080 7,100

Table IX shows the weights, dimensions, and strength of rails of standard sec-
tions, and from this table the necessary weight of a rail can be ascertained for the
load to be carried. A rule given by the American Locomotive Co. is that for light
rail with properly spaced ties the maximum wheel load may be 250 1bs. for each
R‘ound weight of rail per yard under 40 Ibs. and 300 lbs. for rails from 40 to 60 lbs.

he axle loads of the loaded cars ought to equal the axle loads of the locomotive.
This rule is 8 rough approximation only.

Table X shows the maximum allowable wheel loads recommended by one large
manufacturer of portable track.
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24 MILITARY RAILWAYS.

SUPPLY RAILWAYS.

32. Supply railways include all railways, except combat railways, that may be
constructed or used for the suggg of an army in the field. They may vary from a
light portable track to a stan -gage railway. Their principal uses will be to
connect the army with its base; to connect permanent camps with the nearest ex-
Isting railway; to form a belt line around a besieged place outside the field of obser-
vation; to form & belt line inside the line of defense of a besieged place; for the
movable gun defense, and for a general sufgply line to supply an army in a perma-
nent position such as the Russian army often occupied in Manchuria. In extreme
cases a railway may have to be constructed to supply an advancing army when
local conditions preclude other means of transportation.

For cruder forms on which animals are used as the motive power the deseription
already given of a combat railway will suffice. They are what are known as tramse
ways. Assoon as some form of mechanical traction is to be provided for the line
becomes a ‘ railway *’ in the commonly accepted meaning of the word.

33. Regardless of the gage, the same underlying principles govern the construc-
tion of all such lines, and, having a plan for the operation and maintenance of an
existing line of railway, it is easy to adapt it to the requirements of a temporary
line. The principal considerations that govern in planning for such a line are,
first, the amount of army supplies, troops, and animals that must be handled;
second, the time that can be rermitted for its construction; and third, which
applies particularly to operations beyond the sea, the amount of transportation
necessary to place the railway supplies on the work. This third condition will
ordinari g necessitate a narrow-gage railway for a squly railway in a country
beyond the sea, Local conditions, such as a great supply of standard-gage material
and rolling stock, may render advisable the building of a standard-gage railway for
operations from a friendly land base; but where conditions extremely favorable to
a standard-gage line do not exist, a narrow-gage railway will probably be decided
upon in the general case of supply railways. The weight of the materials and
rolling stock is so much smaller, the bridges can be so much lighter, and the earth-
work is so much less than for a standard-gage road that the narrow-gage railway
is decidedly easier and quicker to build.

34, On the Barsi Railway, builtin Indis, a 21f, 6in. gage wasused. The weight
of the locomotive was 58,800 1bs. in working order; it had an eight-wheel base with
8 four-wheel pilot truck (bogie), 13 by 181in. cylinders, and used a working steam

ressure of 150 Ibs. The rigid wheel base was 8 ft. 3 ins.; total wheel base, 18 ft.
ins. The weight on each of the six axles was 10,000 1bs. The sharpest curve on
the line has a radius of 175 ft. On a level tangent thislocomotive drew 1,036 tons
at 15 miles an hour; and on a 19, grade, 914° eurve, it hauled 291 tons at 8 miles an
hour. ‘

They were able torunsixteen trains a day in each direction, which, excluding the
weight of the cars, carried 3,360 tons each way daily. Theload on each car axle
was the same as on the locomotive axle—i. e., 5 tons. The weight of rail used was
35 1bs. per yard.

35. General Sherman’s army at Atlanta was composed of 100,000 men and 35,000
animals, in a hostile country. The net train supply to him was 1,600 tons daily,
which he said was in excess of the amount necessary to supply his army. A com-
parison of these figures shows the great possibilities of narrow-gage railways in
supplying troops in the field. However, in using them it must be remem
1‘.11:3.\%J tﬁ%arsi ailway was a well built and ballasted line, running under peace
conditions. Estimates based thereon for war conditions should be reduced enor-
mously to provide for the necessary passenger service and for the interruptions of
traffic due to poor track conditions and to accidents incident to a state of war.

36. The narrow=gage locomotives built in this country give even better per-
formances than that cited in par. 34, for an eight-wheel locomotive, 14 by 18 ins.,
class D. T, built by the H. K. Porter Co., of Pittsburgh, weighing in working order
60,000 1bs., is rated with a capacity of 1,875 tons on the level, 425 tons on a 19, grade,
and 220 tons on a 2%, grade; while class D, T. locomotive, with 11 by 14 in. eylinders,
weighing 36,000 1bs., is rated at 1,075 tons on the level, 240 tons on a 19, grade, and
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MILITARY RAILWAYS. 25

120 tons on a 29, grade. The axle load in the first case is 714 tons; the weight of
railnecessary is 30 1bs. yard. The axleload of the second locomotive is 414 tons
and only requires a 20-1b. rail, !

The rating of these last two engines is based on the frictional resistance of 614
Ibs. per ton. This resistance may varz' from 5 1bs. to 10 1bs. for good cars and track,
and may run higher for poor cars and track (see pars. 175, 176).-

The efficiency of locomotives is being constantly increased, and a study of the
latest catalogues of the prominent builders is recommended.

37. The question of time not only enters into the question of construction of the
road, but is also an important factor as to the amount and kind of narrow-gage
: rollin%stock that can be furnished. For a short line, say 10 miles in length, 1t is
probable that the equipment and rolling stock could all be bought from stock.
This would mean adapting the grade and gage to the rolling stock, supplies, etc.,
that the manufacturers had on hand. For a narrow-gage line of considerabie
length, say 40 to 50 miles or more, it will be absolutely necessary to have consid-
erable notice, and the same will be especially true if the material is to be transported
across the sea. Under either circumstance, the engineer will first fully acquaint
himself with all the plans of the commamﬁng general, and ascertain the general
line over which the railway is to be built and the probable army that willhave to
be supplied. A study of the best maps available will then show him the general
features of the country through which the line is to run. On over-sea expeditions
the list of material may have to be made up from imperfect knowledge of existing
conditions. .

If a very accurate and detailed map is at hand, the work will be simplified; if
not, a general reconnaissance should be made of the ground to be covered, where
such a thing is at all possible. The engineer will, meantime, enter into communi-
cation with the manufacturers of railway equipment of all kinds, and he should
then be able to malke  bill of material for the railroad that is to be built. If neces-
sary, Sressure should be brought to bear on the manufacturers to make them rush
his order through without delay and in advance of all other similar civil orders,

SURVEYS.

38. Routes.—In some cases it will be possible to go over the route and locate the
exact position of the whole railway before construction work commences, and in any
case the general line of the road will be known although the exact location may not
be determined except as the armg advances. In either case, surveying willhave
to be done in order to determine the best line for the road and to locate thisline on
the ground. Whether this be done in peace or war makes no difference in the gen-
eral principles, but the circumstances of each particular case will necessitate a judi-
cious determination of the proper care and accuracy that must be used in that case.

39, Surveys.—Surveys are location surveys, and construction or final surveys,
The instrumental location of a military railroad does not difler materially from
that described for a new wagon road, but greater accuracy is desirable, and a much
more careful adjustment of curves and grades is indispensable. As with common
roads, the grade will mainly follow the natural surface, but the line must be so
located as to keep these grades within the adopted limit, which will usually be 277,
though in exceptional cases and for short grades 4% is aflowable.

40. Natural drainage lines present the most regular and easiest gradients,
and in a broad sense it may be said that every railroad location follows lines of
drainage. When the head or source of one drainage line is reached, the location
crosses the divide to the next. With few exceptions, drainage lines have slopes
not exceeding those permissible for railroad location.” The first requisite in con-
sidering a railroad locationis to get the lines of drainage clearly in the mind. This
done, start the exploration from the initial point on a straight line for the objective.
Keep on this line as lomrv agit can be done within the fgrescpbed limits of grade and
curvature. Leave the line only when forced away from it; do not go away from
it farther than is absolutely necessary, and get back to it as soon as possible,
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