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BY CECIL B. SMITH, MA. E., MEM. CAN. SOC. C. E., ASSISTANT
. PROF, OF CIVIL. ENGINEEBRING IN M'GILL UNIVERSITY.
CHapTER 11 .
TRAIN RESISTANCES AND THEIR COST.
Art. 6—TRrAIN REesistances.—(Continued).
(C.) CURVE RESISTANCES.

In America a curve is designated by the number of
degrees which a hundred foot chord subtends at the centre
of the circle, thus a 1° curve subtends 1°, elc. The radius:
of a 1° onrve=j5730 feet, and the radius of a
Do curveis (approx.)=‘§-zl):£-) feet,

The centrifugal force of 2 train passing around a curve
Wo?
ar
1f we change v into V (miles per hour) and rinto D (degree
) W V3(1.467:2 D WV2D
of curve) we will get C= X X3735= 35688

32.2 1

Novw, in order to coumerbalance this force, the outer ra:ls,
on curves, are elevated sufficiently above the inner ones
(super-clevation) to make the resultant of gravity and cen-
trifugal force to pass midway between the rails and at

*This serley of papers wiil bo {ssued in book f
appeared 1n Tug Caxapiak E;cwnk. orm 23 500m a3 chey have

at v feet per second=C=

rrererererensnennteenee o (6)
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right angles to the track; and the floor of the car will then’
be parallel to the track (see Fig. 3). It.is evident from the
figure that by similar triangles
Super-elevation _ CentrifugalForce
Gauge  Weight

Elevation= E=G % < 5—'—89262 {from ) } R )
by which it will be seen that the required elevation- varies
directly with the degree of curve and with the square- of
the velocity. .

For a 1° curve, E_8 666 V3 =00069 V2....ccooveenrens (9)

TasLg VII
TABLE OF SUVBR-ELBVATION OF OUTER RAIL, PER DEGREE, FOR DIF-
FERENT VELCCITIES.
¥ (miles per hour)... 3 10 15 20 25 30 35 30 45 50 €0 70 S0 90 100
E (laches)... .... eeene o 02 07 15 28 43 .62 .81 1.10 1.40 1.72 2.48 3.36 4.40 5.60 6.90

It is evident, however, that only at that particular
speed for which the outer rail is clevated will the car body
be normal to theitrack. At slower speeds. thz inner
springs will compréss and outer ones extend somewhat,
while for higher speeds the reverse will be the case. The
custorn, on general traffic roads, is to elevate for medium
passenger speeds of sdy 30 miles per hour, which is

"slightly over one-half inch per degree, while on high

speed passenger tracks of roads baving only light curves,
particularly, elevations of as much as one inch per degree
are common.

It may be assumed that a safe maximum riding speed
will exist when the car body becomes level. Wellington's
assumprion is that the weight of a passenger-car will
compress its springs six inches, and that the distance of
the centre of gravity of the car body above the springs is
equal to the distance of the springs apart giving equal
turning couples. The total centrifugal force necessary for
this action will be approximated.

, wvreb E W WvaD\ soV:DW WV=:D
C= 35666 ‘(”6""2’)'*"( 85666 ) 12 % 85666 85606
or, eliminating, ¥,2= (—

12+! )V“ = ;;V‘J

5 V2243V e e ssesenenes 2o (10)
(where | %4 -—speed to bring car body level.)

{ V =speed for which track is elevated. )

This speed is, evidently, mdependent of the curvature.

The speed at which trains, running on tracks properly
elevated, will overturn, is very high, and not of sufficient
interest to calculate, and will depend on theamount of
compression-possible in the springs before the car body
comes down on the buffers, and upon the amount of
elevation per degree of curve given to the track:

Those roads which have sharp curves will always run
at moderate speeds around them; the sharper the curve
the less the speed. This fact and practical ballasting diffi-

culties bave limited the total super-elevation to about-six
or eight inches, which corresponds to-a curve of 8°to12°
depending on“the speeds expected, on curves of greater
sharpnass the lessened speeds will requu'e less elevation
per degree.

The position whicha short rigid truck assumes .in
passing around. & curve is as in Fig. 4 the front.outer
wheel flange against the rail head, and the rear wheels
radial to the curve and midway between the rails, unless
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