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and is of high electrical conductivity. The cast iron / is
approximately 100 pounds in weight and covers the rails
for a length of 10 or 12 inches.

3%. TFElectrically Welded Joints.—In this method of
joining the rails, the abutting ends are first cleaned and
then held by a special arrangement, by means of which they
may be pressed together after they have been brought to a
welding heat. A heavy current is then sent through the
joint until it becomes heated. This current is usually fur-
nished by a special welding transformer that is capable of
delivering a very large current at low pressure. This trans-
former is usually supplied with alternating current that is
obtained from a rotary transformer or motor generator,
operated by the 500-volt trolley current. The electrically
welded joint has a very low electrical resistance if the work
is properly done. It is, however, hardly as strong mechani-
cally as the cast-welded joint, unless it is reenforced by
side pieces. The cast-welded joint is used more widely
than the electrically welded joint, but the great majority of
roads use the regular fish-plate joint.

THE TRACK.

38. General Remarks.—There is no class of track work
that calls for more care and attention to details than that
for a track on which cars equipped with heavy electric motors
are to run. There are two general ways of propelling street
cars over the road. One way is by means of a force outside
of the car itself, as found in the cable road; and the other
is by means of a force applied directly to the car axles, as
on cars propelled by air, steam, and electric motors. The
latter way has the advantage that each car is an independ-
ent unit, so that trouble on one does not necessarily inter-
fere with the running of the rest. But, on the other hand,
the wear and tear on the track on an axle-driven system is
much greater than it is on a cable system. This is due
not only to the increased weight of the independent unit

This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved
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incidental to its carrying all its own driving devices, but to
the continual slippage of the wheels and hence grinding
effect that takes place under certain conditions. This latter
point is proved by the fact that on grades the up-going rail
always wears out first, because this is the track on which
the most spinning of the wheels takes place. This effect is
often noticeable on the head of the rail, even on level track;
the rail looks as if some one had gone along with a small
emery wheel and ground the rail top into a series of arcs
of circles—quite small, it is true, but plainly noticeable.
Added to these two features is that of the much higher rate
of speed at which self-contained cars run. As a result of
all these influences, whenever a horse-car line is converted
into an electric line, it is in most cases necessary to change
not only the weight and style of the rail used, but the whole
roadbed construction. Great care has to be taken to sup-
port the joints between the ends of the abutting rails in a
thorough and substantial manner, because it is here that the
pounding takes place and the greatest wear occurs. An
electric road requires the exercise of even more care in the
perfection of its track work than any other kind of road,
because not only are the rails a part of the electrical circuit
in most cases, thus making it necessary that they be electri-
cally continuous from one end of the line to the other, but the
life of the overhead work and the rolling stock is indirectly
but very largely dependent on the quality of the track.

In order to get the best electrical results out of the rail as
a return conductor, the joints should be able to carry a cur-
rent with as little loss of energy as the same length of the
rail itself. There are means provided for securing this con-
dition when the track is new, but no means can be provided
for prescrving the electrical continuity if the joints are
allowed to run down and become loose. If the joints are
good and the rail is smooth, there will be no trouble in keep-
ing the trolley pole on the wire, unless there is a defect in
the pole or wire itself. Such a trouble would be local and
easily remedied. But if the joints are bad, there will be no
end of trouble, due to the pole jumping off the wire.

This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



38 ELECTRIC RAILWAYS, § 22

Nothing is harder on trucks and car bodies than a bad
track; the pounding and jolting loosen the truck and motor
bolts, wreck in course of time the suspension rigging and
let the motor down on the pavement; it causes excessive
teetering, scetting of springs, and breaking of axles; it is
hard on the bearings and just as hard on the brushes, with
the result that the commutator soon gets in bad shape and
troubles from flashing, grounds, and open circuits begin.

39. The kind of roadbed and rail to be used depends on
where the road is located. If the soil has a very poor bot-
tom, such as is the case in New Orleans, l.a., the subwork
of the roadbed must be much more substantial than there
is any necd to be on soil that is firm and lays on a rock bot-
tom, such asis found in New York. Where the proposed road
runs through the country, it is the custom to use a T rail ;
in cities, on paved streets, the girder rail is used ; but on
account of its easy riding qualities and less cost, the trend is
towards the use of the T rail wherever it is possible.

It is a well-known fact that in sections where the wagon
traffic is heavy, the rail gets a great deal of its wear from
this traffic. All light and medium vehicles are built to
standard gauge to fit the track, and the heavier ones of
wider gauge run with one wheel on the rail while the other
one cuts a groove alongside of the other rail.  To offset any
inducement that the rail might naturally offer to wagon
traffic, the plan was adopted of so shaping the rail and so
bringing the paving up flush with its head, both inside and
outside of the track, that there would be very little tend.
ency for the wheels to follow the line of the rail. Wagon
traffic takes the path of least resistance ; one way, there-
fore, to lessen the traffic on the rail is to make the paving
on both sides of it good.

40, Staggered Joints.—In placing the rails, opinion is
divided as to how the joints should be disposed; some
engincers are in favor of staggering the joints, while others
prefer to put the joints opposite each other. The natural
advantage of the broken or staggered plan is that if the
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joints are in poor condition, the jolting of the car is not as
severe passing over them one side at a time as it is passing
over both sides at the same time, as is the case with the
joints opposite; on the other hand, when the joints are
staggered and are in bad condition, the car, especially if it
is a long body on a single truck, acquires a disagreeable side
rolling motion, very much like the motion due to a sprung
axle. On double-truck cars the effect is not so marked.
The general practice is, however, to use staggered joints.
While the importance of making the track as good as pos-
sible has been realized for many years, it is only within the
last few years that tracks have been constructed to with-
stand the hard usage to which motor cars subject them.
Even high-grade concrete meets with liberal usc in the sub-
work of such roads. The steel cross-tie threatens to take
the place of the wooden one, and the old-style tie-rod is
giving way to a tie-beam as large as the rail itself.

TIITE ROADBED.

41, The permanent character of the track as a whole
depends greatly on the character of the roadbed; if after
the substructurc is laid, it gives or swerves in places,
everything that rests on it gives and swerves also, so that
in course of time the surface of the track becomes undu-
lating and serpentine in outline, Electric roads as far as
possible now follow stcam-road practice in their roadbed
and track work, and for out-of-town work they could not
do better. Fig. 40 shows a standard stecam-road construc-

tion. The same care Y g9 ]
and exactness that

are observed in
steam-road construc- - 5
tion should be ob- F— 6/ —

served in electric rail- F16. 40,

roading, where the train speeds are often almost as high and
other conditions just as severe.
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42. Methods of Installing Electric Roadbeds.—On
suburban electric roads, the steam construction can be fol-
lowed closely. It frequently happens, however, that electric
roads are tun in streets that if not already paved will be
at some future time, and hence the conditions are some-
what changed. The methods of building electric roads
differ so radically that it can be truly said that the only
elements of construction in common to all electric roads
are the earth and the rails. Some roads have wooden
cross-ties, some metal, and others have no cross-ties at
all. One road must build an expensive substructure for
its roadbed and another, on account of natural conditions,
may not have to lay scarcely any roadbed. There can be
no better way of bringing out these several points in con-
struction than to take examples of roads on which they
occur; but before doing this, we will consider the most
common forms of rail in use and the conditions to which
they are best adapted.

RAILS.

483, T and Girder Rails.—There are two kinds of rail
in common use, the T rail and the girder rail, both of which

Head
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get their names from their general shape. Fig. 41 shows
a type of T rail used for cross-country, suburban, elevated,

This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



This electronic image is Copyright 2001 by George W. Schreyer. All rights reserved



