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blems, and the question is whether it is more economical 
to carry energy electrically over the transmission line, or 
to carry it chemically, as coal by the railroad train or boat, 
from the source of energy supply to the place of energy 
demand, where the energy is converted into the form 
required, as into mechanical energy by the electric motor 
or by steam boiler and engine or turbine.

“Electrical energy and chemical energy both share 
the simplicity and economy of transmission or transpor­
tation, but electric energy is vastly superior in the ease, 
simplicity, and efficiency of conversion into any other 
form of energy, while the conversion of the chemical 
energy of fuel into other forms of energy is difficult, re­
quiring complicated plants and skilled attendants, and 
is so limited in efficiency as to make the chemical energy 
of fuel unavailable for all but very restricted uses : heat­
ing and the big, high-power steam plant. To appreciate 
the complexity of the conversion of the chemical energy 
of fuel, compared with the simplicity of electrical energy 
conversion, imagine the domestic fan motor with coal as 
source of energy : a small steam engine, with boiler and 
furnace, attached to the fan : to start the fan, we have 
to make a coal fire and raise steam to drive the engine. 
This illustrates how utterly unavailable the chemical 
energy of fuel is for general energy distribution. Gen­
erally, energy distribution, therefore, may justly be said 
to date from the introduction of electric power.”

From the foregoing it will be seen that electrical 
energy and the chemical energy stored in coal are the 
only two available sources of energy for traction pur­
poses, and that in the case of coal we have to carry our 
fuel and generating apparatus, adding enormously to the 
weight of the moving element, and consequently to the 
cost of transportation, jvhile in the case of electrical 
energy, there is no fuel or generating apparatus to be 
transported. This gives electric transportation a tremen­
dous advantage, but at the same time it must be remem­
bered that in the case of electric traction we have to pro- • 
vide the means for supplying the moving elements with 
a continual supply of energy, which means the construc­
tion of a trolley system or third rail for the whole length 
of the line.

The general extension of hydro-electric developments! 
which is fast covering the country with a network 
high-tension transmission lines, is making a source °* 
cheap energy available in many localities. This develop­
ment will prove quite an asset to many roads who worn0 
rather buy than manufacture their own power.

In the case of electric traction, the range of energy 
supply is very flexible—we have fhe whole resources 0 
the power house available—while steam traction, if 
want excessive power for only a short distance we hav® 
to transport sufficient generating apparatus and fuel a 
the time we are working at light loads. ..

So the question of the electrification of steam ral 
roads resolves itself to a question of whether it is cheap6 
to build a system for the distribution of energy for 
whole length of the line than to carry the fuel and gel1 
crating apparatus along with our freight and passengef 
trains.

character of our transportation. systems has thus become 
a matter of national importance.

It was long after this civilizing movement had set in 
and became well established that the electric railway 
made its appearance. In fact, it is just about twenty-five 
years ago that Sprague, Van Depoele, Daft and Bentley- 
Knight, amongst other energetic pioneers in the industry 
in this country, began to show the possibilities of this 
new mode of traction. In this short space of time elec­
tric traction has not only become well established, but 
has grown to be one of the most important industries in 
the country. In the last twenty-five years electric trac­
tion has, practically speaking, superseded all modes of 
transportation for city, suburban and interurban service, 
including elevated railways and subways. A whole paper 
could be written with profit to show the advances that 
have been brought about in our social status by the elec­
tric railway. There are few who realize how much the 
public, and especially those interested in real estate, have 
benefited by the enterprise of those who have been re­
sponsible for the building of our electric railway systems, 
but we have not time to go into this phase of the subject 
here.

It seems to-day that the field for electric traction is 
as broad as the traction field—that is to say, that it has 
been developed to a stage where there are no longer any 
technical limitations to its adoption on every railroad in 
the country. The traffic could be handled electrically and 
the considerations which govern the choice between steam 
and electric traction are financial and economic, not 
technical. Within the last decade we have seen many 
notable examples of the electrification of steam railroads, 
and, judging by the general interest that has been awak­
ened in railroad circles and the recognition of the splendid 
service being performed by those electric installations 
already made and the economies secured by their adop­
tion, we shall see many more examples of steam railroads 
adopting electric traction during the next decade.

All modes of traction depend primarily upon energy, 
and whether steam or electric traction ultimately becomes 
universal depends upon the relative economic values of 
the form of energy used. It should be noted here that 
of all the forms of energy available, only two are gen­
erally considered for traction purposes, viz., the chemical

Dr. Steinmetzenergy stored in coal and electric energy, 
in a paper before the Franklin Institute has recently 
pointed out the reason for this, viz., because they are the 
only two forms of energy that can be economically trans­
ported or transmitted over long distances. The two fol­
lowing paragraphs are taken from Dr. Steinmetz’s recent
paper :—

“Electrical energy can be transported, or, as
conomically over practically

we
usually call it, transmitted 
any distance. Mechanical energy can be transmitted over 
a limited distance only, by belt or rope-drive, by 
pressed air, etc. ; heat energy may be carried from 
a central steam-heating plant for some hundred feet 
with moderate efficiency, but there are only two forms 
of energy which can be transmitted over practically 
any distance, that is, which in the distance of transmis­
sion are limited only by the economical consideration of 
a source of energy nearer at hand—electrical energy, and 
the chemical energy of fuel. These two forms of energy 
thus are the only competitors whenever energy is required 

place distant from any of Nature’s stores of energy. 
Thus, when in the study of a problem of electric power 
transmission we consider whether it is more economical 
to transmit power electrically from the water power or 
the coal mine, or generate the power by a steam plant

transmission pro-

corn-

WillThis is absolutely a question of economies, and 
be settled as such in each individual case after a car 
analysis has been made of the individual requirement 

If the traffic were sufficiently dense, it would alwa^e 
pay to electrify a railroad, because the economies to 
secured by electric operation would more than offset 
interest to be paid on the initial expenditure, but wb6 
the traffic is scarce and the length of the line is long, t*1 
is to say, where the initial cost of electrification and ^ 
cost of operating and maintaining permanently an
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at the place of demand, both really are


