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7. Alignment and grade.—Within the field of observation and fire of a besie
glace ractically allmovements must be made under artificial cover. Thelocation of
hese lines of approach will be dictated by military principles, and the line of the
combat railway will therefore be determined not by questions of economy or ease
ofconstruction, but by the location of the siege approaches and parallels,

For the same reason, the Eﬁ?s of the line is practically thrown out of the consid-
eration, although a slight change in the direction of thé approach might be made
to keep the grade of the line below the limitin grade, if by such a change no military
advantage were lost. This limiting grade should be kept as low as practicable,
for the difficulties of moving cars under such adverse conditions are great at best,
and for any slope greater than 6 or 8 ft. in a hundred the difficulties of ascent with
loaded cars will be very great, even for animal traction; and above that, the cars
would probably have to be moved by cable.

TRACK.

8. Gage.—The word gage is used with various meanings in railroading, but its
most {requent and most important use is to indicate the distance between the
inner edges of the heads of the rails when newly laid. Standard gage is 4 {1, 8}{i
ins. to 4 it. 9 ins., being adapted to running standard-gage equipment. The actua
gage of any track exceeds the nominal gage by the amount of wear on the inner
faces of the two rails since they were laid, and by any outward movement of either
rail due to traffic. The gage of a combat railway may be determined by any of
several conditions, such as the amount of portable track available, the weight of
the equipment necessary, the amlount of materials that must be handled on the
railway, ete. The amount of narrow-gage railway stock and equipment that is
kept on hand by the commercial firms of this country is very limited and for a
sudden call the choice of gages would not be very great. This condition will
probably be the controlling one, as at present there is no military railway equip-
ment for our army. A 2 ft. 6 in. gage railroad would answer the purpose as
well as, or better than, any other, and if notice ean be had long enough in advance,
theentireequipment for field railways might well be of this fage. Considerations
of weight may require a narrower gage, and a 2«ft, gage will give a very efficient
railway. This gives lighter track sections, lighter rolling stock, and in actual siege-
work requires less width of trench. Subject to these considerations, the wider the
gage the getter, although on the offensive a narrow-gage line will doubtless have
to be used. N o

On the defensive side of a siege there is greater opportunity to use a standard
gage track, and such track will be used whenever practicable, supplemented when
Decessary by narrow-gage lines.

9. Roadbed.—There will probably he no time for ballasting the roadbed, and for
this reason the ties used should extend well beyond the rails and, in order to form
the least possible obstruction to movements on foot in the approaches and trenches,
should be as thin as practicable.

10. Rails and connections.—Therailsmay either be bought already fastened to
metal ties, or the rails and ties may be ordered separately. In the former case, the
sections are known as portable track, and usually come in 15-ft. sections (fig. 2).

F1G. 2.—Section of Portable Track

The weight of the rail of such portable track is usually about 12 to 201bs. per yard,
and the most common gages are 20 and 30 ins. Portable track of wider gage and
heavier railscan be had by special order. The ties used are usually of the cross
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10 MILITARY RAILWAYS.

section shown in fig. 3, and standard sizes weigh 7 and 12 Ibs. per yard. The
rail is the standard T rail. The connections between the rails are usually the
ordinary fish plates and bolts, as shown in fig. 3. Angle bars may be used if
obtainable, though for so light a rail the fish plate answers every purpose.

The rails are fastened to metal ties with clips and bolts asshown in fig. 4.
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