Railway Electrification.
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1:Wﬁ'till Smarting from the sufferings of

Successive winters’ fuel shortages,
:?l'iléed by inadequate transportation fa-

€S, we are foregathered to see what
POBsigild should be done to prevent, if
tryin €, recurrences of such serious and
quireﬁ €Xperiences. No argument is re-
elimgn to support the contention that
Sideragflng_the need for coal at a con-
great e distance from the mine is a
Conseer measure of relief, and of true
d i;'Vat:lon, than increasing mine pro-
morelll and thereby incidentally adding
Yailyg %ad to the already overburdened
t°Ynatin' Redpcmg coal consumption au-
I’Daractally relieves or releases men and
Mine 1 us all along the route from the
Toute _C;; the consumer; it also relieves the

eml' self from some of its congestion.
Presidment an authority as E. W. Rice,
Electrient of the American Institute of
in Nevsa§Eng1neers,.addressing that body
ln§ staten?g‘rll(t:licently, made the follow-

the 4,18 Teally terrifying to realize that 259% of
Trom the omount of coal which we are digging
llways\earth is burned to operate our steam
ditiong th atnd burned under such inefficient con-
is reqlliread an average of at least 6 lb. of coal
fﬁrmed. ber horsepower hour of work per-
Modern 4, s 2me amount of coal, burned in g
eq“i"ﬂlentn Tal power station, would produce an
of three times that amount of power

e
c!‘ldingl:?lmt’if of an electric locomotive, even in-
Sion from 41, e losses of generation and transmis-

€ Dower station to the locomotive.”

000 gopiice Went on to say that 150,000,
Cog] is of coal, nearly 25%., of all the
Stean ?ed In the U.S., were consumed in
anadg OComotives last year. Here, in
bit and steam locomotives also did their
b of §°nsumed about 9,000,000 tons;
Dorteq ; :le 30,000,000 tons of coal im-
ur 900‘6 0 and mined in this country.
ang o 2000 tons cover, I believe, wood
Some 49‘(’)n511med on steam locomotives;
by the C 00,000 gall. of oil are covered
ﬁg‘lres :Jladlan record. But in the U.S.
the togy1 000,000 barrels of oil (15% of
The ¢q output) are not included.
t ens_ervatmn of—the elimination of
essltY for mining—those great
the "ﬂilvs of fuel would be secured if all
and j¢''VaVS were operated electrically,
ateq ¢ '3 € electrical energy were gener-
Centya] :,: Water power. Modern steam
66% of thatlons would save from 50 to
Motiyag 1o, 08l Nnow used in steam loco-
Clectyis - the latter were discarded and
Slich 1o coromotives used instead. With
Sight - >>sibilities for fuel conservation in
hat ef We not soon expect to learn
ayg . askuel controllers in both countries
l“Sllvcr,:‘ys ed the railways, and that the
Rinegys. (ranagers have asked their en-

ow it >
thgs of coal many of these millions of

nec,
Muantit;

can you save? When will
d Itgigoga-w“k begin ?”
e ¢ Sa1d that nuy fyel shortages were

Madeg» CXMbination of bad weather and
§°ntr°1“ :te transportation. As we cannot
{xts mus§ L’Veat‘her, our attention and ef-
elon Portin ¢ directed to the transporta-
i ifieats . °f the difficulty. Railway
“On anq lon Will reduce coal consump-
trove aulage; it will also greatly im-
bterefo e sc conditions. Electrification,
moPlem, ” 58S to be the solution of the
oY Tot e nder these circumstances it
aﬁll terms out of place to recite in gen-
ol aceom Vl" at electrification has actu-
s, Ra'tl) ished on some mnotable rail-
The Mogt Stl roading in the mountains is
e eXam 1‘enuou‘s kind of railway work.
€S which I have chosen cover

sioners.

mountain sections. The Butte, Anaconda
and Pacific Ry., by electrification, increas-
ed its ton mileage 35%., and at the same
time decreased the number of trains, and
its incidental expenses, 25%. - The time
per trip was decreased 27%. It is said
the savings in the first year’s operation,
after electrification, amounted to 20% of
the total cost of electrification. It buys
power from water power plants.

On the Norfolk & Western Ry., power
is obtained from its own steam station.
Twelve electric locomotives have replaced
33 Mallets of the most modern and pow-
erful type. The tonnage has been in-
creased 50%. Electrification obviated the
necessity for double tracking. The salv-
age value of the released steam locomo-
tives was 45% of the cost of electrifica-
tion. Electric locomotives make eight
times as many miles per train minute de-
lay as the steam ones. Their terminal
lay overs average 45 minutes and they are
double crewed every 24 hours. Pusher
locomotive crews have been reduced from
8 steam to 4 electric. Pusher locomotives
have been reduced from 7 steam to 2 elec-
tric. Steam locomotives used to “fall
down” in cold weather—the electrics al-
ways “stand up,” and are really more ef-
ficient in cold weather. At the New York
Railroad Club. meeting last year the N.
& W. electrical engineer stated that “coal
wharves, spark pits, water tanks and
pumps, as well as roundhouses and turn-
tables, have all disappeared from the elec-
tric zone. The track capacity has been
doubled. The operating costs have been
reduced. From an engineering, an oper-
ating and a financial viewpoint the elec-
trification has been a success.” Speaking
of the value of the regenerative electric
braking of the system, he went on to
say: “The use of the air brake is prac-
tically eliminated; it is only used to stop
trains. It is regrettable we are unable to
put a dollars and cents value on this great
asset; to appreciate it properly, one must
have had experience with the difficulties
of handling 90-car trains with air.” An-
other official. referring to the same sub-
jeet, made the following statement:—
the 2.4% grade, without ever touching the
summit 12 to 20 times every day. down
the 2.4% grate, without ever torching the
air. We never broke a train in two or
slid a wheel. It is done so nicely we
wouldn’t spill a drop of water out of n
glass in the caboose.”

The 440 route miles of the Chicago,
Milwavkee & St. Paul Ry. which have
been electrified will soon by augmented
by 450 miles more. Nearly 900 route miles
and about 338% in addition for passing
tracks, vards, industrial tracks and sid-
ings will soon represent .the extent of
this great railway electrification. Among
the advantages secured by this railway
on its electric sections are the following:
The cruising radius of each electric loco-
motive is twice that of the steam locomo-
tive. Subdivisional points, where freight
crews and steam locomotives were form-
erly changed, have been abolished; the
passenger crews’ runs are now 220 miles,
instead of 110. For railway purposes,
these stations do not now exist; seven or
eight miles of track have been taken up;
through freights do not leave the main
line track at all; shops and locomofive
houses have disappeared along with their
staffs, and one electrician replaces the
whole old force. An electric locomotive

has made 9,052 miles in one month. Al-
though schedules have been reduced, the
electrics have made up more than two
and a half times as many minutes as
steam locomotives—time which had been
lost on other divisions; 29% of electric
passenger trains made up time in this
manner. On a mileage basis alone, the
operating costs of the electrics are less
than one-half the steam locomotive costs.
Freight traffic increased 40% shortly af-
ter electrification—double tracking would
have been necessary to handle such in-
creased business under steam operation.
An average increase of 22% in freight
tonnage per train has taken place. One
electric handles about three and a half
times as many tone-miles as a steam lo-
comotive; the reduction in times in hand-
ling a ton-mile is 30%; faster and heavier
trains have accomplished these results,
the number of trains has not been in-
creased. About 11% % of the energy used
by the railway is returned to the line in
the process of regenerative braking and
this returned energy helps to haul other
trains. While this is a very important
item and reduces the power bills, it is
only regarded by the management as of
secondary importance in comparison with
the more safe and easy operation of trains
on the grades and the elimination of for-
mer delays for changing brake shoes and
repairs to brake rigging, when operating
with steam locomotives. The electrics
maintain their schedules much better
than steam locomotives. In three months
the electrics only waited for the right of
way 254 minutes, while the steam locomo-
tives in a similar period waited 1,910
minutes, or seven and a half times as
long. Extra cars on trains only delayed
electrics one ninth of the time steam
trains were delayed for a similar reason.
Cold weather delayed steam trains 445
minutes in the three months under dis-
cussion, but the electrics were not delayed
a minute; the latter are more efficient in
cold wather. Many of the delayed steam
trains were double headers—never more
than one electric is hitched to a passenger
train. An entire suspension of freight
service, due to steam locomotives losing
their steaming capacity and freezing up,
was not an uncommon experience. Elec-
trical energy for the operation of these
trains costs considerably less than coal.
This latter statement is one of the most
interesting in connection with the opera-
tion of the C. M. & St. P. Ry. and it is
especially interesting because it was made
more than a year ago. The foregoing ex-
periences of men who are actually oper-
ating large railway electrification pro-
jects, show what the electric locomotive
is doing every day. As the Vice .Presi-
dent of the last mentioned railway said,
“Electrification has made us forget that
there is a continental divide.”

The limitations of the steam locomo-
tive are due to the fact that it is a mobile
steam power glant of very limited capa-
city, compelled to carry its own supply of
coal and water, and unable to take ad-
vantage of many of the economical re-
finements of the large modern stationary
steam plant. On the other hand, the elec-
tric locomotive has no such limitations. It
merely acts as a connecting link between
efficient gigantic stationary steam or wat-
er power plants and the train to which it
is connected. A technical paper summed
up the situation a short time ago when it



