
COMPARATIVE TESTS OF STEAM AND ELECTRIC 

LOCOMOTIVES. 

In our issue of February 18 of this year will be 
found an illustrated article describing the six-mile 

stretch of experimental track upon which the New 
York Central Railroad Company is carrying on very 
exhaustive tests of its new electric equipment. This 
locomotive is the first of a large order. and it is the 
type to which will be intrusted the important work of 
handling the express-train service running into and 
out of New York city. The tests were carried on day 
by day. throughout the whole of the wint€r and spring 
under every condition of weather. On April 29 last • .  

it was decided to carry through a series of comparative 
tests between the new electric locomotive and the new­
est and most powerful express locomotive that is now 
handling the New York Central trains. There were 
two sets of tests, one with an eight-car and one with a 
six-car train. The steam locomotive, which is a truly 
enormous engine, has 22 x 26-inch cylinders, 3,757 
square feet of heating surface, and weighs with its 
tE'nder, 342,000 pounds. In the first test it was placed 
on the express tracks, opposite the point at which the 
electrically-equipped local stretch of track begins, with 
eight or six passenger cars behind it. The electric lo­
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kilowatt, 650-volt rotary converter, with static trans­
formers for reducing the potential from 11,000 volts to 
475 volts. 

DIMENSIONS AND WEIGHTS OF THE TEST TRAINs.-The 
weights of the cars and locomotives were as follows: 

EIGHT-CAR TRAIN. 

Electric Train. Steam Trai n . 

No. Car No. 
Weight 

No. Car No. 
we'tht 

Loaded. No oad_ --
1 1060 10L900 1 2527 79,900 
2 1070 100,400 2 1547 86,100 
3 1082 106,200 3 1534 87,800 
4 1092 100,100 4 1521 84,.,00 
5 10D7 101,650 5 1069 86,300 
6 1550 102,800 6 1099 87,400 
7 1552 106,000 7 1563 86,400 
8 1558 104,750 8 1513 86,700 

Locomo. 200,500 Locomo. 342,000 
Total, 513.6 to ns Tot.al, 513 tons 

It will be noted that, due to the restricted cross-sec­
tion of conductors, the voltage dropped during accel­
eration considerably lower than will obtain in actual 
practice within the electric zone in the neighborhood of 
New York. Therefore the results obtained in this com­
parative test are much less favorable for the electric 
locomotive than will be secured in actual practice. 

at the station of 700 volts to a track voltage as low as 
325 volts.' At 3,000 feet from the starting point the 
electric locomotive gained the same speed as the steam 
locomotive, and from that point accelerated more rap­
idly, so that at a distance of two miles from the start­
ing point the electric locomotive passed the steam lo­
comotive, and at the shutting-off point was two train 
lengths ahead. The maximum speed of the steam 
locomotive was 50 miles per hour. The maximum speed 
of the electric locomotive was 57 miles per hour. 

RUN "B".-This run was made under the same condi­
tions as run "A," with results practically the same, ex­
cept that the speeds were higher, as follows: Maxi­
mum speed of steam locomotive, 53.6 miles per hour; 
maximum speed of electric locomotive, 60 miles per 
hour. 

RUN "C".-This run was made with six-car train for 
both locomotives, with total train weights as follows: 
Electric locomotive, 407.5 tons; steam locomotive, 427 
tons. Owing to extreme low voltage under the condi­
tions above stated, which during acceleration fell as 
low as 330 volts, at first the steam locomotive acceler­
ated more rapidly, but at the end of about a mile the 
electric locomotive overtook the steam train, and con­
tinued to forge ahead until the power was shut off. 

Maximum speed of electric locomo­
tive, 61.6 miles per hour; maximum 
speed of steam locomotive, 56 miles 
per hour. 

RUN "D".-In order to secure as 
nearly as possible results compar­
able with the conditions of voltage 
that will obtain in the actual oper­
ating zone, this run with six-car 
trains, similar to those used in run 
"C," was started a:t a point nearer 
the SUb-station, near mile-post 164. 
For this run the electric locomotive 
from the first turn of the wheels ac­
celerated faster than the steam lo­
comotive, as plainly illustrated in 
the attached photograph, where at a 
distance of 1,500 feet from the start­
ing point the electric locomotive led 
by a train length. 

comotive, which weighs 200,500 
pounds, was placed on the electric 
tracks with the same number of 
cars behind it, and these cars were 
loaded so as to bring up the total 
weight of engine and train to that 
of the steam train with its engine. 
ConEequently, the electric locomo­
tive was hauling, in the case of the 
eight-car train, a load greater than 
that hauled by the steam locomo­
tive by 70.75 tons. This fact should 
be borne carefully in mind if we 
would appreciate the great super­
iority shown by the electric loco­
motive. In every test the two 
trains started from rest, and care­
ful records were made of the speed, 
distance, time, and power consump­
tion. The trials were witnessed by 
Mr. W. J. Wilgus, vice-president, 
and Mr. E. B. Kettee, electrical en­
gineer of the New York Central 
Railroad Company, and by Mr. E. 

Elec tric Train Pulling CleftI' of Stea m Train at 1500 Feet from the Start. 

RUN "E" .-This run was made 
with the elect-ric locomotive and one 

coach, a maximum speed of 79 
miles per hour having been at-

W. Rice and 
other officers of 
the General El­
e c t r i c  Com­
pany, the build­
ers of the en­
gine. 

STEAM VERSUS ELECTRICITY. 

tained. 
RUN "F".­

This run was 
made with the 
electric I 0 c o­
m o t  i v e  run­
ning light and 
with the pow­
er shut off on 
curves, a maxi­
mum s p e e  d 
having b'e e n 
a t  t a i n e d  of 
80.2 miles per 
hour. 

Tiilm OF TEST 

AND WEATHER 

CONDIT I O N  S . ....:.... 
The test start­
ed about 8 A. 
M. a n d  con­
t i n  u e d uutil 
about 1 P. M. 
of April 29, 
1905; temper­
ature averag· 
ing about 50 
d e go F a h  r., 
cloudy. During 
the time of the 
test no rain 
fell, so that 
the rails were 
perfectly dry. 

Cylinders, 22 x 26 Inches. Heating Surface, 3757 Square Feet. Drawbar Pull, 28,500 Pounds. 

Had it not 
been n e c e s· 
sary to shut 
off the current 
on curves, it is 
believed t h a t  
the locomotive 
would have at­
tained a speed 

THE POWERFUL l70-TON STEAM LOCOmOTIVE USED IN THE NEW YOnK CENTRAL SPEED TESTS. of over 90 

DEScrUPTION OF EXPERIMENTAL TUAcK.----The experi­
mental traCk, six miles in l ength, is the portion of old 
track No. 4 formerly used for east·bound freight move­
ment'S between mile·posts 162 and 168 west of Schenec­
tady. The working conductor consists of top-contact 
70·pound steel rail reinforced with copper, and covered 
in part with a, board protection. The alignment and 
grades on the six·mile stretch of track ("race track" 
for the time being) are easy. From the easterly end 
of the track at mile·post 162, going westerly, the rising 
gradients vary from 5 feet to 17 feet per mile to. a 
summit between mile·posts 166 and 167, and thence the 
track descends on gradients varying from 6 to 19 feet 
per mile to the end of the track at mile·post 168. In 
the six miles there are seven curves varying from 0 deg. 
48 min. to 20 deg. 17 min., the maximum length of tan­
gent being 7,565 feet. 

SOURCE OF POWEH, TRANSMISSION LINE AND SUB-STA­

TION.-The power for testing purposes is furnished by 
the General Electric Company, and for this purpose 
there has been installed at their Schenectady plant a 
2,000·kilowatt three·phase 25·cycle Curtis turbo·gener­
ator, delivering 11,000 volts to the line. A special 
high·tension transmission. line has been constructed for 
the intervening distance of about five njiles to a sub­
station that has been erected by the railroad company 
near mile-post 165. This sub-station contains a 1,500 

RUN "A".-The "Pacific" type steam locomotive had 
an eight-car train, with a total weight, including the 
locomotive, of 513 tons, as compared with the eight-car 
train behind the electric locomotive weighing 513.6 
tons. Both trains started together, with the steam loco­
motive accelerating faster th::n the electric locomotive, 
due to the abnormal drop in voltage from the pressure 

SIX-CAR TRAIN. 

Electric Train. Stel1m Train. 

No. Car No. 
Weight 

No. Car No. 
Weight 

Loaded. No Load. -
1 1060 101,900 1 2;;27 79,900 
2 1070 100,400 2 1547 86,100 
3 1092 100,101 3 ]534 87,800 
4 1097 104,650 4 1521 84,1i00 
5 1550 102,800 6 1009 86,300 
6 1558 104,750 6 1099 87,400 

Locomo. 200,500 Locomo. 342,000 
Total, 407.5 tons Tot.al, 427 tons 

AVERAGE VOLTAGE DURING ACCELERATION. 

Runs. Series. 
Series-

Multiple. Multiple. 

A 520 540 325 
B 620 520 275 
C 600 540 330 
D 680 680 515 
E 650 600 420 
F 600 620 455 

m i l e s  p e r  
hour in this comparatively short run.* 

S UHMAHY OF RESULTs.-The most important test is 
run "D," as the voltage during that test more nearly 
approached the conditions that will be obtained in the 
electric zone. Therefore, the following comparison of 
the steam and electric locomotives based upon the re, 
suIts of run "D" are very interesting a£ illustrating 
the marked superiority in acceleration of the electric 
locomotive over the steam locomotive, considering the 
fact that the "Pacific" type of steam locomotive has 
practically the same weight upon the drivers. 

CONDITION IN RUN HD." 

Difference 
Steam. Electric. in favor of 

Electric. 

Length over all ............ 67 ft. 7�in. :l6ft.l1!4 Ill. aOft. 8).jJ in. 
Total weight (inc. tender 

for steam locomotive) .... 342,000 lb. 200,500 lb. 141,500 lb. 
Concentrated weight 0 n 

each driving axle ........ 47,000 lb. 35,500 lb. 11,500 lb. 
Revenue-bearing load back 

of locomotive ............ 256 tons. 307.25 tons. 5U5 tons. 
Acceleration miles per hour 

per second average up to 
50M.P.H ................ 0246 0.394 O.14d 

Time required to reacb 
spfed of50M. P. H ....... 203 sec. 127 sec. 76 sec. 

* A speed test on May 1 reached 8iJ miles per hour with a )imitatioll 
on the 2 deg. 17 min. curve of 78 miles per hour. 
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