


Continue light-traffic service 
at a lower cost 
The high cost of operation on light-traffic 
lines leaves but three courses open—to reduce 
service, discontinue it altogether, or lighten 
operating costs. 

Twenty-nine prominent roads have chosen 
to reduce expenses. They are continuing 
service at a lower cost through operation 
of G - E equipped gas-electric cars. W i t h their 
costs reduced, in this way, to an average of 
less than 40 cents per train-mile, they are 
now able to save a greater percentage of their 
income than ever before. 

391-20 

G E N E R A L E L E C T R I C 
General Electric Company, Schenectady* N . Y-, Sales Offices in Principal Cities 

Your light-traffic service 
problems will become sim­
pler if you use G - E equipped 
gas-electric cars. Write for 
additional information. 

Lehigh Valley milk train drawn 
by gas-electric motor car equipped 
with two 275-hp. power plants 
and G-E generator, motors, and 
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Carry a BALL 
and Time TTiem All 

(America's Jirsf Railroad TDatch 
Y o u can have the Bal l Watch 
youVe always wanted—easily 
Ten to one, you've always wanted a Ball Watch—if you do not 
already carry one. You've admired them for years and you've seen 
the pride other men take in their Ball Watches. But did you know 
how easily you could have one? 
A liberal allowance for your old watch and conveniently small pay-. 
roll deductions for the balance—just say the word and the new 
watch is in your pocket. See your local watch inspector. 
An old veteran "turnip" may keep time all right and squeeze past 
inspection, but you never know when it's going to blow up and you 
simply can't have the pride in it that you will in your handsome new 
Ball. Happy Ball owners are the "fine car owners" of watchdom. 

The Ball Patent Stirrup Bow 
B A L L QUALITY 

AND EXQUISITE BEAUTY 
( G a r l a n d 

m r i s t 
DJatches 
"YUfhtonTime" 

Accurate timekeepers because they are selected 
with the same painstaking care which goes into 
the manufacture and inspection of your Ball 

, Watch. Formetl or women. , 

Only on Ball Watches wi l l you find this great improvement. 
Designed by us especially to make the railroad man's watch proof 
against damage from twists and tangles with his watch chain. 

Your Ball Watch is Insured 
W i t h every Ball Watch goes a burglary and hold-up insurance 
policy at no extra cost. No railroad man need hesitate to carry 
a good watch if it is insured. 

The Ball "Box Car" Dial 
Glance at the bold, plain figures of the Ball dial from almost any dis- | 2 I*'', 
tance and in almost any light and you can read them. A watch dial I 
designed especially to meet the varied requirements of railroading. ' 

9k Webb C . B a l l Watch Company 
C L E V E L A N D , O H I O . 
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While winter sports are still being zealously pursued in the Adirondacks, many railroad folk are already planning their summer recreation there. Groups such as this, photographed at 
Undercliff. the New York Central Veterans' vacation resort on Lake Placid, the largest camp on the lake, recall joyous memories of 1927, which are impelling them to arrange to have 
their coming vacations with their railroading friends in the mountains of New York State. In the water here are, left to right: Miss Carolyn Vertulla, Miss Mary Malone, and Miss Anna 
Tooney. Sitting in the boat is Miss Margaret Shea of the District Freight Accounting Bureau at Barclay Street, New York, and on the rock are Misses Clara Ullmer, Violet Rltter, Victoria 

t Nowak and Florett Arnst of the Accounting Department, Buffalo. 
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Especially designed to respond with a large amount of power for brief switching movements, the new No. 1525 battery-oil-elec­
tric locomotive was tested by the New York Central in the freight yards on the West Side, New York City, in February. 

A N E W battery-oil-electric loco­
motive has just been completed 
for the New York Central Ra i l ­

road for switching service. The flexi­
bil i ty of its equipment makes it par­
t icularly elastic and adaptable to the 
different characters of service encount­
ered in and around the New York 
terminals. 

The locomotive is pr imari ly intended 
for operation in the freight yards on 
the West Side, New York Ci ty , which 
are not electrified and where part of 
the time the locomotives are required 
to operate through city streets. 
Switching service requires that a lo­
comotive respond quickly to applica­
tions of power, which in turn means 
that a relatively large amount of 
power must be available for short 
periods of time, even though the aver­
age energy requirement over an eight-
hour shift is small. In order to secure 
this "snappy" action from this loco­
motive it is equipped with a storage 
battery of relatively large capacity 
which can easily supply the high mo­
mentary currents required for switch­
ing service. 

Since it is expected that the locomo­
tive wi l l be used mainly in yards that 
are not electrified, a 300 horse power 

oil engine directly connected to a 200 
kilowatt generator is provided for 
charging the battery. This engine is 
capable of supplying ample power to 
keep the battery fully charged under 
al l conditions of switching service. 
The generator is so designed that i f i t 
is run at the same time that power is 
being supplied to the traction motors, 
i t w i l l divide the load wi th the storage 
battery under periods of heavy out­
put without overloading the engine 
and w i l l return automatically to 
charging the battery as soon as the 
load has decreased. The voltage when 
the load is light is so proportioned 
that there is no danger of overcharg­
ing the battery. 

Can Be Operated by Battery Alone 

As the generator capacity is more 
than enough to supply the average 
energy requirement of the locomotive 
over an eight-hour shift, it wi l l not 
have to be run a l l the time, which is 
especially advantageous in connection 
with work in the lower West Side, 
where, at times, switching locomotives 
have to go inside of buildings. A t 
such times the locomotive can be oper­
ated from the battery alone. 

It should be noted that the engine 
is run at constant speed under the 

control of a governor, and this per­
mits the maximum fuel economy to 
be obtained. 

The storage battery is unusual in 
that it consists of 218 cells, the maxi­
mum number so far used for locomo­
tive service, which is made possible by 
grounding the mid-point. 

As the locomotive w i l l be called on 
at times to operate over tracks which 
are electrified, third r a i l shoes are pro­
vided and also an overhead collector. 
This permits the engine and battery 
to be disconnected from the traction 
motors when operating in electrified 
districts. As the West Side electrifi­
cation is extended this feature wi l l be­
come more and more important. The 
third ra i l shoes are of the folding 
type to permit operation in city 
streets. 

The foregoing shows the extreme 
flexibility of operation of this locomo­
tive, which is the first of its kind to 
be placed in service, and its operation 
wi l l be watched with a great deal of 
interest, as its successful performance 
w i l l mean that another type of loco­
motive has been made available for 
the solution of transportation prob­
lems. 

A test run was made Thursday, 
February 16, from Seventy-second 
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Street on the West Side of Manhat­
tan, down to Spr ing Street, then 
back again to Spuyten Duyvi l , thence 
to Mott Haven and to the New York 
Central's freight terminal at Port 
Morr is on Long Island Sound. 

The new locomotive, which weighs 
128 tons in working order, is a product 
of designs by the New York Central's 
Electr ical Engineering Department 
under the direction of E . B . Katte, 
Chief Engineer, Electr ic Traction, and 
H . A . Currie , Assistant Electr ical E n ­
gineer, working in combination with 
the General Electr ic Company, Elec­
tric Storage Battery Company and the 
Ingersoll-Rand Company. The me­
chanical portion was built and the lo­
comotive equipped by the American 
Locomotive Company at its Schenec­
tady plant. 

The locomotive is in general of the 
swivel truck type with a cab having 
three sections, the batteries being car­
ried in the end sections and the oil 
engine in the central section. 

The Running Gear and Trucks 

The running gear consists of two 
four-wheel swivel equalized trucks. 
The truck frames are of the Common­
wealth cast steel type with transoms 
and pedestals cast integral. These are 
carried on semi-elliptic springs to the 
equalizers which in turn are carried 
on the journal boxes, through quiver 
springs. The transom is a hollow box 
casting which serves as a duct for the 
air used for motor ventilation. Truck 
center plates are carried on the tran­
som and the air for ventilation is con­
ducted through the center of these 
plates into the transom and from there 
distributed to the two motors carried 
on the truck. 

Wheels are solid rolled steel, forty-
four inches in diameter, axles are 
eight-inch in motor bearings, and 
nine-inch in gear fit, with eight-inch 
by fourteen-inch collarless journals. 

The cab platform is a Common­
wealth steel casting. The cab itself 
is of structural material riveted to the 
platform. The storage batteries are 
arranged in three tiers convenient of 
access from the outside. The central 
section of the cab has in addition to 
the power plant and the control ap­
paratus, two small operating compart­
ments for the enginemen. Good vision 

along the track is obtained from the 
engineer's seat as the battery section 
does not project sufficiently to inter­
fere. 

Doors are located so as to give ac­
cess to each operating compartment 
from the outside and to the power 
plant compartment from the operating 
compartments. 

A hatch is provided in the roof of 
the central compartment directly 
above the oil engine to permit its re­
moval. 

The locomotive is equipped with 
four GE-286, 600-volt single-geared 
commutating pole traction motors. 
Each motor is geared to the driving 
axle through 72-tooth gear and 17-
tooth pinion. These motors and the 
gear ratio are the same as used on 
the New York Central Class Q electric 
switching locomotives. The continu­
ous rat ing of the motor is 330 horse­
power at 600 volts and the one hour 
rat ing 415 horsepower at 600 volts. 
A t this rat ing of the motors the loco­
motive wi l l develop a tractive effort 
of 34,000 pounds. It wi l l develop a 
tractive effort of 60,000 pounds with 
900 amperes per motor. 

Two motor blower sets furnish air 
for ventilation of the traction motors. 

A i r for the air brakes is furnished 
by one CP-26-C4 compressor having a 
displacement of 120 cubic feet of air 
per minute when running at 600 volts. 

The control is Type P C L , non-auto­
matic with individual electro-pneu-
matically operated contractors. It is 
arranged for operation from either 
end of the locomotive. It is also ar­
ranged to permit the following meth­
ods of operation: 
(a) Internal Power 

1. From storage battery alone 
2. From storage battery and en­

gine-generator together 
(b) External Power 

1. From third r a i l 
2. F rom overhead 

The control is arranged to connect 
the traction motors automatically to 
internal power should the external 
power fa i l at any time (which may be 
due to running off the end of the third 
rai l) and to restore the connection 
automatically to external power the 
first time that the controller is shut 
off after external power is again avail­
able. Indicating lights show whether 

operation is from internal or external 
power. 

Resistance steps are used for ac­
celerating the locomotive both with 
internal and external power opera­
tion. The controller steps and motor 
groupings are as follows: 
10 Resistance steps, motors connected 

4 in series. 
1 Running position, motors connected 

4 in series. 
6 Resistance steps, motors connected 

2 in parallel. Two such groups in 
series. 

1 Running position, motors con­
nected 2 in parallel. Two such 
groups in series. 

7 Resistance steps, motors connected 
4 in parallel. 

1 Running position, motors con­
nected 4 in parallel. 

The locomotive is protected against 
short circuits by a type J R high speed 
circuit breaker. The individual mo­
tors are protected against overloads 
by overload relays which t r ip out the 
high speed circuit breaker. 

The entire electrical equipment was 
furnished by the General Electric 
Company. 

Batteries on the New Engine 
The storage battery consists of 218 

cells of M V A - 4 1 Exide-Ironclad bat­
tery. The ampere-hour capacity of 
the battery is 680 and the kilowatt-
hour capacity is 294 at the six-hour 
rate of discharge. A l l cells are con­
nected in series for connection to the 
generator and traction motors but the 
mid-point is grounded to reduce the 
maximum potential to ground. 

The control and lights, etc., are 
connected between each terminal of 
the battery and ground and arranged 
to equalize so far as possible any un­
balanced loads on the two halves of 
the battery. 

The control is always connected to 
the battery even when running on 
third ra i l . 

The battery was furnished by the 
Electric Storage Battery Company. 

The locomotive is supplied wi th 
a very complete metering equipment 
in order to assist in studying its ut i l ­
i ty for service and determining what, 
i f any, modifications should be made 
in the equipment for future locomo­
tives of this type. 

Ammeters and voltmeters at each 

Diagram of the 1525, the New York Central's new battery-oil-electric locomotive, which is noteworthy for its flexibility of 
equipment. 
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operating position indicate the cur­
rent of one traction motor and the 
voltage applied to the traction motor 
circuits. 

A speed recorder is provided to in­
dicate and record the speed in miles 
per hour and register the total miles 
traveled. 

A n ampere-hour meter indicates the 
state of charge of the battery. The 
zero point of the scale indicates a 
fully charged battery and the pointer 
moves forward or backward to in­
dicate the ampere-hours drawn from 
or supplied to the battery. 

A n integrating ampere-hour meter 
is connected in the battery circuit 
wi th two sets of dials, one of which in­
dicates the total ampere-hours of dis­
charge and the other the total am­
pere-hours of charge. 

One integrating watt-hour meter in ­
dicates the total power passing 
through the traction motor circuits 
while another indicates the total 
power delivered from the engine-gen­
erator set. 

The operating characteristics of 
the locomotive and the tractive efforts 
available at various speeds either 
operating from internal or external 
powers are shown on curve H-3683549. 

Drooping Characteristic Provided 
A 300-horsepower Ingersoll-Rand 

oil engine directly connected to a gen­
erator is provided for charging the 
battery. The generator of this set is 
a DT-502 generator furnished by the 
General Electric Company. The" gen­
erator is built with a drooping charac­
teristic so designed as to match the 
voltage characteristics of the battery 
and to furnish power to the traction 
motors in parallel wi th the battery 
under various conditions without 
overloading the engine, or overcharg­
ing the battery. The engine generator 
set is started by using the generator 
as a motor running from the bat­
tery. 

The engine is of the vertical, six-
cylinder, four-cycle, single-acting, con­
stant speed type having direct fuel oil 
injection. The cylinders are ten 
inches in diameter and have a twelve-
inch stroke. Cylinders, cylinder heads, 
and combustion chambers are com­
pletely water jacketed. 

Fuel oil injection is accomplished 

On the streets of New York, as No. 1525 was being tested, surrounded and surmounted 
by photographers, news men and engineers. 

by means of two opposed spray nozzles 
in each combustion chamber to which 
oil is delivered under pressure by an 
injection pump driven from the main 
shaft. No compressed air is used for 
fuel injection. Ignition is produced 
by the heat of compression only. 

One fuel injection pump serves a l l 
cylinders. The fuel oil distribution is 
obtained by a distributor timed to ad­
mit oil to the spray nozzles of each 
cylinder in their proper firing order. 

The lubricating system is entirely 
enclosed and of the forced feed type. 
Lubricat ing oil is pumped to the mov­
ing parts of the engine by a gear-
driven pump in the crank case. Oi l 
in contact wi th the cylinder walls is 
passed through a filter and returned 
to the crank case oil reservoir. 

A closed cooling water system is 

The Ingersoll-Rand 300 horse-power oil en 
with a General El 

gine used on No. 1525, directly connected 
ectric generator. 

used on the engine. The water is cir­
culated by a centrifugal pump driven 
from the crank shaft. Radiators for 
cooling the engine circulating water 
are located on the roof. These radi­
ators are made in two sections, each 
furnished with forced ventilation by a 
motor driven fan. 

Storage tanks having a capacity of 
200 gallons of fuel oil are provided 
on the locomotive. These are suffi­
cient to operate the engine at ful l load 
for about ten hours. 

The engine is the same one that 
has been successfully used on a large 
number of oil-electric locomotives, 
wi th the exception that on this loco­
motive i t is run at constant speed 
under the control of the governor. 

Weights and Dimensions 
The following table gives the ap­

proximate weights and dimensions of 
the completed locomotive: 

WEIGHTS Pounds 
Locomotive complete 257,000 
Mechanical equipment 110,000 
Battery 34,300 
Motors 36.400 
Engine and generator 28,800 
Radiators and fans 2,700 
Control . . . 18.800 
Air compressor and brakes 4,800 
Miscellaneous 21,200 

DIMENSIONS 
Length over coupler pulling faces 46' 8" 
Wheel base 34' 1" 
Rigid wheel base 8' 3" 
Height 14' 8" 
Width 10' 2" 
Tractive effort one-hour rating of motors, 34,000 
Speed at one-hour rating— 

18 m.p.h. on external power 
8 m.p.h. on internal power 

Maximum speed 40 m.p.h. 
BATTERY CHARACTERISTICS 

Ampere-hour capacity at six-hour rate.. 680 
Average volts at six-hour rate 432 
K.W. hour capacity at six-hour rate 294 
Maximum discharge rate in amperes. . . . 3,000 
Maximum K.W. discharge rate 680 
Approximate weight of battery, pounds. .34,300 
Outline drawing of locomotive MM-2865249 
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