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Present Status and Tendencies of
Railway Electrification.
By F. Darlington.

In the opening paragraph of a paper
on railway electrification, recently read
before the Engineering Society of Col-
umbia University, . R. Pomeroy wrote:
“From a physical and mechanical view
point, electric traction can meet all of
the demands and requirements of rail-
way service” and he added,
“Whether electricity will replace
steam traction or not, is entirely
a commercial problem.”

These two statements exactly de-
scribe the present situation rggarq-
ing railway electrification. Eiegtrlc
power is capable of doing all of the
work of railways. Will it pay to
adopt it? We all appreciate that
there can be no complete and com-
prehensive answer to this question
at present; although during the.re-
cent period of financial depression,
when no large improvements and
extensions were undertaken by rail-
ways, splendid progress was made
in the development of electric rail-
way appliances, so that in many
places where the application. of
electric power to railways would
have been unprofitable a few years
ago, it will now show a profit be-
cause of these improvements.

With the return of prosperity
when business increases we have a
right to expect that these improve-
ments which have been both in the
direction of reducing the cost of
construction, and of increasing the
power and efficiency of electric rail-
way apparatus, will lead to new
and extended applications of elep-
tric power to railways. Meanwm!e
independent interurban .electr'lc
roads have grown extensively in
the same territory with steam roads
and often parallel to them, where
the logical and economical course
would have been for the steam rail-
ways to extend and incre_ase their
facilities and use electric power
where it was advantageous. But
electric motive power apparatus as
it was first developed and used by trolley
roads was not advantageous for steam
railway work. It was excellent for
single car operation, as is proven by its
success, but it was too costly to insgall
and was too inefficient ‘for operatlr_]g
heavy railway trains. ) For steam ra‘xl-
ways to have adopted it under such cir-
cumstances would have meant electrical
equipment for Iight. local work only,
while steam locomotives would have re-
mained in use for heavy work, bllt.EO-
day economical and efficient electrical
apparatus is available for all railway re-

ts.
qu;xr.sg;%x\l/ements in the power and effi-
ciency of electric railway appliances a;‘e
making electric roads more and hm;)ve
on a par with steam roads for heavy
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transportation business, and it is more
true every day that the best economy
in any locality can be secured by a
single line of railways rather than by
separating the work and management.
The separation of railways therefore in-
to two classes, steam and electric, ac-
cording to the kind of motive pPOWET
they use, will soon become impossible,
because modern electric railway appar-
atus is suitable for heavy as well as for
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light work and the advantages of com-
bined management and operation of
heavy railways and interurban roads,
will be secured by utilizing improved
electrical appliances for heavy traffic as
well as for light traffic, and by combin-
ing both classes of work on one system
and under one management. To what-
ever extent the conditions have been im-
proved by the development of more
economical and effective electric rail-
way apparatus, to just that extent is the
tendency of present times towards elec-
trification of steam railways, since in
the long run electrification will be car-
ried as far as it will pay.

A short review of the various old and
new electric railway systems comparing
their first cost and efficiency will indi-
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cate the probable future course of elec-
tric railroads better than any opinion
of mine would do. The first use of elec-
tric motors on railways was on city
street cars where electric power re-
placed horses. The motors were of small
size ana the total power used per car
was in the neighborhood of 15 h.p. and
the motors were necessarily all of the
direct current type, because in the early
days of electric traction alternating cur-
et mowrs nad not been devel-
oped. As a resuit or improvements
in electric motive power appli-
ances, street car lines were excend-
ed and the weight of their cars and
tne power of their motors were so
Uicreased that they became profic-
able tor long runs, and interurban
wrolley roads resulted. At tne
Same time direct current electric
locomotives were developed chiefly
ror use where smoke from steam
locomotives was objectionable, and,
airect current mbotors have been
improved and increased in power
and are now thoroughly reliable
for all classes of railway oper-
ation.

Complete direct current railway
electritications include an electric
bower generating plant, and trol-
leys or third rails and sub-stations,
etc.,, for transmitting and distri-
buting the electric power from the
generating plant to moving trains,
and motive power apparatus on
the trains for converting the elec-
tric power into mechanical power
for train propulsion. Improve-
ments in the power and efficiency
of electric generating plants kept
pace with the advancement in dir-
ect current motor construction, and
the apparatus for conducting elec-
tric power from the power house
and distributing it by direct cur-
rents to moving trains was also
improved.

The introduction of the so-called
commutating poles or inter-poles
is the most valuable improvement
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apparatus, because it enables the
use of higher voltages on the motors
and consequently on direct current dis-
tribution systems than were formerly
possible; but with all that has been
done to improve direct current appli-
ances the minimum cost of direct cur-
rent railway electrification prevents the
general substitution of electric power
for steam when large units of power are
used per train and it does not seem
possible with direct current apparatus
to further materially reduce the cost
of electric equipment, With the in-
creasing power of electric trains third
rails were substituted for overhead
trolley wires and were increased in size
and weight and supplemented by cop-
per feeder cables, and protected by in-
sulated covers, and the capacity of sub-



