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The Outside Frictionless Rail for Curves.

By W. P. Chapman, M.Can.Soc.C.E., Bridge Engineer, Eastern Lines, Canadian Northern Railway.

The wheels of a locomotive or car
Mounted on rigid axles, when rounding a
Curve tend to travel on a tangent to that
Curve, but are prevented from doing so
Dy the flange of the foremost wheel com-
g in contact with the gauge side of the
Outer rail. This obstruction retards the
Drogress of the outer wheel and moment-
arily allows the inside wheel to gain in

Stance until the back flange of the in-
Ner wheel is forced against the gauge

e of the inner rail; then develops the
Maximum resistance in friction on curves.
Th_e inner flange in traversing the inside

il meets with no resistance to its pro-
8ress from that rail except of a second-
ary character, the friction being first de-
Veloped and transmitted from the for-

Ward edge of the front wheel traversing

€ outer rail. This at first permits the
Iney wheel to get slightly ahead of the

outer wheel. Investigations have been
made, the results of which make it quite
feasible to practically eliminate this most
difficult feature of friction due to curva-
ture. The solution is known as the fric-
tionless rail. This frictionless rail is a
section of same weight as the standard
sections, designed to meet the exigencies
of the case, covering all sections, and be-
ing quite equal to the physical require-
ments of the companion rail, the main
features being a narrower head, giving
less surface to tread of wheel; a flat,
rounded gauge line, and angular side to
reduce the contact surface against the
flange of outer wheel. It is slightly
higher than the standard section, to per-
mit of the use of the standard or usual
fishing plate or bar. At points where it
joins the standard rail a slight modifica-
tion of the fishing bar may be necessary.

on the rail, meets with just a little more
resistance to its revolution, tending to
retard its progress. This retarding, or
slip, of the inner wheel, is sufficiently uni-
form and effective to keep the wheels
opposite each other, with the axle on a
line at right angles to tangent of curve,
provided of course the superelevation is
not neglected. These two influences
working in conjunction effect a balance

‘or compensating action upon each pair of

wheels, the result of which is that each
axle will under ordinary conditions tend
to traverse a curve on radii lines.

From the foregoing it is clear that the
outer frictionless rail, to develop the de-
sired results, must have, as a companion
or inner rail, one with a greater area for
wheel contact; in other words two rails
of similar section will not permitthatcom-
pensating action which gives the desired
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;iatﬁ each other contin-
eny’ and the axle at right angles to tan-
tllrt of curve, the friction due to curva-
€ is practically eliminated, provided
ove Proper superelevation is given to
el‘epme centrifugal force. To illustrate,
t, ‘17"111 take a 4 degree curve about 1,400
heolng'- The exact distance the outer
innee will travel is 1,409 ft., that of the
if ¢y Wheel 1,404 ft. Now it is clear that
ihne €se wheels are on a rigid axle the
the © Wheel must either slip and lose, or
distaWter must jump and gain, 5 ft. in
mehtnCe- It is this compensating move-
Mot on rails of same area which causes
of tp of the friction on curves over that
€ tangent,

3 m'll'l}e Width of head of a standard 80 Ib.

82 9/16 in. With two such rails laid
h.esﬁ:ndaljd gauge on a tangent the ad-
hcally Tesistance of each should be prac-
Dog wt e same. For our present pur-

. ti Will assume that with equal sur-
Same o.¢ adhesive resistance will be the
%mpenor curves. It follows that some
eh&b]e Sating action must take place to
he ;. “1€ outer wheel to keep pace with
Sithey por Wheel. This is accomplished
Nep Wheila shpp:pg movement of the in-

» Or a jumping forward of the

will be to eliminate friction due to curva-
ture on train loads, also on locomotives,
thereby greatly increasing the hauling
capacity of the latter on sharp curves,
and further reducing the number of rail
breakages, as returns show conclusively
that the number of rail failures is nearly
1007 higher on curves than tangents. It
will also reduce to some material extent,
compensation for grades on curves—
thereby reducing the cost of construction
of railway.

This frictionless rail is laid outside the
curve to the customary gauge with its
companion rail of the standard section.
As previously described, the outer wheel

in traversing a 4 degree curve revolves.

or jumps over 5 ft. greater distance than
the inner wheel. It is clear then that the
object should be to remove every obstacle
in the way of friction that would in any
way retard the movement of this wheel.
This is accomplished by decreasing the
contact area of the top of outer rail, al-
lowing the outside wheel to perform its
ordinary revolutions with less friction,
and gain slightly over its companion
wheel on the same axle. The inner wheel,
having a greater grip or contact surface

jecting angle of head,
which in the standard rail offers the
greatest obstruction to the revolution of
the outer wheel. Briefly, this frictionless
rail is a new design—applied to a new
purpose, to accomplish new and much de-
sired economic results.

It is not necessary to go with minute
details into calculations to show the exact
theoretical friction or adhesion to over-
come, as no two trucks are exactly the
same, neither are the speeds uniform;
and with other varying conditions of
weather ete., it would be impossible to
work out theoretical formulae to meet all
conditions. Suffice it to say that the
fundamental principles, if followed as
outlined, will, it is confidently expected,
overcome in a great measure and in an
economical way one of the greatest diffi-
culties railway companies have so long
had to contend with, in that most obstin-
ate feature, friction on curves.

The accompanying sketch shows a sec-
tion of 80 Ib. frictionless rail, the other
sections being designed in accordance.

The writer has not considered it neces-
sary to recognize the effect of coning on
wheels, as investigations show this to be
an uncertain factor and only temporary.



