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stations was increased until appliances 
for the transmission and distribution oi 
electric power by direct currents has 
become so costly that extensive use oi 
direct current electric motive power for 
heavy railway service is unprofitable. 
Furthermore, sub-stations for changing 
high tension alternating current to dir
ect current require a high labor cost for 
their operation.

Large powers can lie more cheaply 
transmitted and distributed with alter
nating currents than with direct cur
rents and this early led to a general 
effort among engineers to substitute 
alternating currents for direct currents 
for train propulsion and these efforts 
were effectively seconded by the prac
tical development of two types of alter
nating current motors which you all 
know as single phase and three phase 
motors. Single phase motors are oper
ated on single phase alternating current 
which requires two conductors for its 
transmission. In the case of electric rail
ways, the conductors for distributing 
current t,o trains, consist of one over
head trolley wire and the track. Three 
conductors are required for three phase 
alternating current so that three phase 
electric railways require two separately 
insulated trolley wires in combination 
with the track.

Complete systems for the transmis
sion and distribution of electric power 
from the power house to moving trains 
are much more simple with alternating 
current than with direct, since where 
alternating current motors are used on 
the trains it is not necessary to change 
from alternating to direct current, and 
also alternating current is readily trans
formed on the trains from high poten
tial used on the trolleys to low poten
tial used on the motors. Furthermore, 
three phase motors can be worked with 
fairly high potential alternating current 
so that on many three phase roads the 
current from the trolley wires is not 
even transformed to low potential for 
the motors. To complete the compari
son of the direct current and alternating 
current distribution systems used in 
railway work, it must be remembered 
that under the conditions met with in 
railroading the efficiency of power dis
tribution by direct current systems is 
very inferior to the efficiency with al
ternating current systems. In existing 
direct current installations between 25 
and 50% of the power generated is lost 
in transmission from the power house 
and distribution to the trains, and with 
direct current systems 35% is probably 
about the average loss, while with 
single phase alternating current trans
mission and distribution the average loss 
under similar service conditions would 
ordinarily be about one-third as great. 
Three phase .'.transmission and distri
bution is not so efficient as single phase 
but would ordinarily he far more so 
than direct current.

There is some difference in the cost 
of the locomotives employed in the dif
ferent electric railway systems and it 
is generally in favor of direct current 
and three phase locomotives as com
pared with single phase locomotives, but 
for ordinary steam railway train weights 
and distances and density of traffic this 
difference in the cost of locomotives 
is several times offset by the dif
ference in the cost of the electric 
power transmission and distribution ap
paratus, especially in the case of direct 
current distribution, even though at the 
present time direct current locomotives 
usually cost between 25 and 35% less 
than single phase locomotives for the 
same service. This difference in cost 
will be somewhat reduced as experience 
in single phase manufacture increases. 
Generally the electric power taken from 
the trolley by single phase locomotives 
is from 0 to 6% more than the power 
taken from the trolley or third rail by

direct current or three phase locomo
tives doing the same work, but there 
are some conditions under which single 
phase locomotives take less electric 
power than direct current or three phase 
locomotives because the control appara
tus for single phase motors is more effi
cient than direct current and three

More Practical Testimony.

James Oborne, General Super
intendent Ontario Division, Cana
dian Pacific Ry., has had a varied 
experience in railway work. 
Starting in 1861 with the G.T.R. 
in Montreal, as an office boy 
he became chief clerk to the Works 
Manager. He entered the C.P.R. 
service and served as chief clerk 
to Mechanical Superintendent, and 
chief clerk to Vice President, 
Then he became Car Accountant. 
Superintendent Car Service, in 
charge of fuel department, Assis
tant to the President; and then 
General Superintendent, first at 
Winnipeg, then at St. John, N.B., 
and afterwards at Toronto. He 
has thus had a most valuable ex
perience in the mechanical, oper
ating, maintenance and executive 
departments and is noted for his 
thoroughness in the work of every 
position he has filled. As the 
chief officer of one of the most 
important and busiest grand divi
sions of the C.P.R., he has little 
spare time but he makes a prac
tice of reading the Railway and 
Marine World, to which he has 
been a subscriber from its incep
tion. What he thinks of it is 
stated in the following letter: —

Canadian Pacific Railway Co. 
General Superintendent's Office.

Toronto, March 21, 1910.
Dear Mr. Burrows.—I read the 

Railway & Marine World with a 
great deal of interest and profit. Its 
general make up, its newsy and reli
able information, and its complete
ness of detail make it one of the 
leading railway periodicals on the 
continent. It is always most favor
ably commented on by railway offi
cials and other subscribers.

Yours sincerely,
JAMES OBORNE.

The approval which our efforts 
to provide a -first class transporta
tion periodical have met with is 
most encouraging, and it is grati
fying to be able to show that it is 
thoroughly read, a fact which ad
vertisers should not overlook. 
Our circulation, covering every 
province in the Dominion and also 
Newfoundland, has been secured, 
not by spectacular circulation 
methods, but by systematic can
vassing, and by a large percentage 
of unsolicited subscriptions. Dur
ing the past twelve months it has 
increased more than during any 
previous year. One of the most 
satisfactory features of our sub
scription list is the fact that only 
an infinitesimal percentage of 
subscribers fail to renew from 
year to year, and every month 
shows a gratifying list of addi
tional names.

phase motor control. But in any event 
the superior efficiency of power trans
mission and distribution by single phase 
currents several times more than off
sets the slightly superior efficiency of 
direct current motors, especially where 
power is used in large units for moving 
heavy trains as on ordinary steam rail
roads.

Estimates recently prepared for the 
electrification of about 100 miles of 
single track railroad with about 25 
miles of side tracks and with heavy 
grades to be climbed and very heavy 
and frequent trains to be handled, show 
the total cost of direct current trans
mission and distribution apparatus in
cluding sub-stations, $2,381,000.00 and 
for single phase alternating current with 
transformer stations $1,011,000.00. This 
was figured for 1,500 volts on a third 
rail for direct current and 11,000 volts 
on an overhead trolley for single phase 
current. The difference in cost -of the 
two power distribution systems is 
$1,370,000.00. However, the single phase 
locomotives for the same railway would 
be more costly than direct locomotives 
by about $374,500, but this amount is 
only about one-quarter of the difference 
in the cost of the transmission and dis
tribution appliances. Seven direct cur
rent sub-stations were required in the 
distribution system for the direct cur
rent equipment, and the attendance on 
these stations would cost between 
$15,000 and $20,000 a year, against 
which the attendance on the single 
phase transformer stations would be 
practically nothing.

All of this detail regarding electric 
power transmission and distribution for 
the various electric railway systems may 
seem unnecessary in view of the general 
knowledge of the subject, but it has a 
most important bearing on electric rail
ways because It is in this work, that is, 
in the transmission and distribution of 
electric power that the greatest ex
pense and difficulty has been encounter
ed. Cheapening the cost and improv
ing the efficiency of electric equipment 
for the operation of railways moving 
heavy trains over long distances is the 
most important result accomplished by 
alternating current railway apparatus. 
It is for moving heavy trains long dis
tances that the superiority of alterna
ting current apparatus is most pro
nounced and it is in this class of work, 
which includes the work of the major
ity of steam railways, that we must 
anticipate the greatest future advance
ment in electric railroading due to 
changed conditions.

As already stated,, the last two or 
three years have not been favorable for 
heavy railway improvements, so the 
possibilities of alternating current ma
chinery on railways have not been gen
erally realized by practical application, 
although the reduction in construction 
cost, and the improvement and effi
ciency of electric railway appliances, 
especially for heavy motive power work 
fully justifies the expectation that in the 
future electric power will be applied to 
much work now being done with steam 
power, and to the hope that electric 
and steam railways will eventually be 
united in doing a common business, and 
that the advantages of a single railway 
and single organization for serving any 
given territory will be realized by ex
tending the application of electric power 
to steam railways for all kinds of ser
vice both freight and passenger when
ever electricity is profitable for any class 
of work.

The foregoing paper was read before 
the Central Railway Club in Buffalo, 
N.Y., recently.

The International Railway Fuel As
sociation's second annual meeting was 
held May 23 to 26, at Chicago, 111. A 
number of papers and subjects were 
read and discussed, those on the methods 
of supervision, instruction and encour
agement in locomotive operation to se
cure the greatest efficiency in fuel con
sumption, being in charge of a com
mittee, of which D. Meadows, Assistant 
Division Master Mechanic M.C.R., St. 
Thomas, Ont., is chairman.


