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.LyURING the past twenty years the advancement in 

design and efficiency of mine and industrial loco

motives has been phenomenal. The three illustra

tions shown on this page bear ample testimony of this 

remarkable development. The upper and lower 

illustrations show the types of locomotives in use 

during 1900 and 1910 respectively, whereas the center 

illustration represents the modern type of electric 

mine locomotive. 
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F O R E W O R D 
D U R I N G the last decade many factors have influenced the increasing demand 

for electrical haulage equipment for mines. The necessity for reduced 

mining costs, the striving for increased tonnage, the improvements in electric 

motors and locomotives, the increase in number and capacity of power lines, 

and a better understanding of the advantages and savings obtainable by the 

use of electric power, all are partly responsible for the general adoption of 

electric mine locomotives for underground haulage. 

Not only in the earliest days, but throughout the entire development, Westing

house and Baldwin engineers have joined forces to bring out the best locomotives, 

both electrically and mechanically, that sound engineering could devise. New 

features advantageous to the user from the standpoint of simplicity, accessibility, 

and maintenance have been introduced as changes in operating practice and con

ditions have been made. 

During the thirty years that the Westinghouse and Baldwin Companies have 

been associated in the design of electric locomotives they have met and solved the 

requirements of the service found under a wide variety of conditions and for all 

sizes of installations. These two companies build a complete line of all types and 

sizes of mine and industrial locomotives, and are, therefore, in position to recom

mend and to supply the proper locomotive for any particular condition. To main

tain this preeminent position in the field of design and application, a large force of 

experienced engineers are continually engaged in working out the various haulage 

problems presented. These engineers are available to assist purchasers in choosing 

suitable equipment for their particular requirements. 

The purpose of this book is to put clearly before you the many points of excellence 

which are incorporated in the well balanced design of Westinghouse-Baldwin mine 

locomotives and industrial locomotives. W e believe them to be the last word in 

modern construction and so well founded on sound engineering principles that they 

will endure for many years. W e feel it is to your best interest to know these facts 

and principles. 



FUNDAMENTAL REQUIREMENTS 
OF GOOD DESIGN 
assures mechanical strength, accessibility to, 

and proper ventilation of, electrical parts. The 

truss-like structure is made of the necessary cross 

section to give it transverse stiffness and permits 

concentration of strength at those points where 

weakness is most liable to develop. In view of 

the possibility of accident in underground mine 

service, these frames are usually made of a thick

ness comparable with main line locomotives of 

twenty times their weight. Their strength is 

proved by the fact that of the thousands of 

Barsteel locomotives in service and the numerous 

wrecks with which they have met in service, 

broken frames are practically unknown. This 

proves that the locomotive's backbone is sub

stantial. 

ACCESSIBILITY A N D 

V E N T I L A T I O N 

The grid-like construction in addition to giving 

the locomotive remarkable strength provides 

openings which insure ample ventilation of the 

electrical equipment, as well as space to get at 

the interior of the locomotive to inspect all parts, 

lubricate them or renew them when necessary. 

In this way all parts may be kept in working con

dition, and occasionally serious trouble fore

stalled. 

T H E successful solution of mine or indus

trial haulage problems depends to a large 

extent upon securing haulage units which 

will operate continuously and economically. 

Units of proper design and type, which are long-

lived and comparatively free from weaknesses 

which cause delay or require excessive renewal 

of wearing parts, are essential to a well-planned 

system. 

To secure these desirable characteristics, cer

tain fundamentals must be included in any loco

motive design. Chief of these are: 

1. Strength of mechanical construction 

2. Accessibility for inspection and repairs 

3. Ample motor capacity 

4. Simplicity of control 

5. Proper ventilation 

6. Correct location of equipment units 

7. Substantial wearing parts 

8. Good tracking and riding qualities 

9. Standardized design 

10. An efficient cable reel 

STRENGTH OF 
MECHANICAL CONSTRUCTION 

The Barsteel frame construction which is 

typical of all Westinghouse-Baldwin locomotives 
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The fan shown in the center forces air through the 
motors and increases their continuous capacity 

AMPLE MOTOR CAPACITY 

Ample motor capacity means equipment that 
can pull loads within the adhesion limits set by 

the locomotive weight not only for a short time, 

but also capacity which will allow a comfortable 

margin of safety against over-heating when used 

strenuously all day. The Westinghouse 900-line 

of mine motors, was designed to have high con

tinuous rating rather than high hour rating. 

The ability of the motors to perform the service 

required of the locomotive without overheating 

depends on their continuous capacity at the 

average voltage applied to them. As a large part 

of the work is done with resistance in series with 

the motors, especially in gathering work, the 

average voltage applied to the motors is 50 to 

8 0 % of the line voltage. It is obvious that the 

ability of the motors to operate continuously on 

such voltage, and to do their work properly 

under these conditions, is most important. It is 

the real measure of their success in service. 

Motors are, however, given a nominal or one-

hour rating at normal voltage in accordance with 

the A. I. E. E. rules. The higher the ratio of 

continuous capacity in amperes to the hour rat

ing in amperes, the better is the motor able to 

withstand, without injury, the demands made 

upon it. In Westinghouse motors this ratio is 

between 35 and 5 0 % depending on the size and 

design of the motor. In mines where the haulage 

equipment is so scheduled that it must keep 

moving continuously or where there are just 

enough locomotives to move the tonnage, this 

characteristic of Westinghouse equipment will 
be found exceedingly valuable. 

The hour rating depends principally on the 

thermal capacity, while the continuous capacity 

depends on ventilation and the relation of copper 

and iron losses. Higher continuous capacity 

may be secured to meet the severe conditions of 

long hauls over heavy grades by increasing the 

ventilation. This is accomplished by the use of 

ventilated housings and a fan, which draws air 

in at the commutator end and forces it out at 

the pinion end. Still higher continuous rating is 

obtained by forced ventilation, which means 

forcing air through the motor by using an ex

ternal blower fan. In this manner, motors of 

lower hour rating may be designed to have a 

high continuous capacity, and, therefore, they 

have the ability to do more work than other 

motors of a much higher hour rating. It is, 

therefore, not enough to compare motors on an 

hour rating basis. It is very necessary that the 

motor with the high hour rating have also a suffi

cient or comparable continuous capacity. 

SIMPLICITY OF CONTROL 

A simple controller built to withstand the ser
vice to which it is subjected, and whose wearing 

parts are easily renewed is most advisable. 

As nearly all locomotives for mining work are 

built for low height, standard controllers of the 

series and parallel type embodying these char

acteristics are used on Westinghouse-Baldwin 

locomotives. The controller must have capac

ity to function properly and still be small in 

size, the latter being so necessary that the power 

economy and smoother acceleration obtainable 

with series-parallel controller must be sacrificed 

The locomotive cover at the rear is lifted to show the 
mounting, location and accessibility of the magnetic 

switches 
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In far-off Alaska where continuity of service is a 
paramount requirement, this 20-ton Barsteel haulage 

locomotive is operating 

This 42-ton Barsteel locomotive is shown hauling 
copper from a Canadian mine to the smelter. It is 
used also to haul blister copper from the smelter 

to the wharf 

This old type Westinghouse-Baldwin haulage loco
motive has been in continuous operation in Canada 

since 1900 and is still giving good service 

This locomotive hauls ten 25-ton ore cars through a 
6600-ft. tunnel to the crushing plant of a large 

Arizona copper company 



on account of space limitations. On the larger 

locomotives and in tandem units, magnetically 

operated unit switches controlled by a small 

Oversize armature bearings used to 
assure minimum wear 

master controller are supplied. These insure 

more safety and space for the motorman, as the 

heavy current-carrying circuits are removed and 

the small master controller replaces the larger 

drum controller in the cab end. Where the loco

motive is equipped with air brakes, electro-pneu-

matically operated unit switches such as the type 

H L control are used. 

Though it is not generally recommended as 

advisable, dynamic braking control can be fur

nished where service conditions are suitable. 

When used, it is particularly desirable to use 

motors of a high continuous capacity, as they are 

in service a greater proportion of the time than 

when braking is done mechanically. Gearing and 

resistance life may also be expected to decrease. 

LOCATION 
OF EQUIPMENT UNITS 

A feature of design not often carefully considered 

is the arrangement of the equipment in the con

troller end of the locomotive. In Barsteel loco

motives the equipment is so grouped around 

the motorman's pit as to provide as much open 

space as possible, thus giving the operator an 

opportunity to crouch low when passing through 

entries where the headroom is restricted, and to 

get out quickly and easily in case of collision. 

The illustrations show how the motorman may 

easily reach the different parts when seated. 

An alternate arrangement may be furnished 

which allows the motorman to couple cars and 

sand the tracks without removing his hand from 

the controller. In this manner the motorman 

may operate the brake or the sander or couple 

cars with one hand, while inching the locomotive 

along using that hand on the controller which is 

accustomed to the work. He need not change 

hands at all. With this arrangement the con

troller has its back to the front cross tie and the 

brake wheel extends beyond the controller. 

An offset brake shaft at slight additional cost can 

be furnished to provide a convenient arrange

ment on the wider gauges. 

All the auxiliary equipment such as fuse boxes, 

headlight switches, etc. are placed in easily 

accessible positions, but where they are most 

protected from rough handling and from falling 

rock or coal. 

SUBSTANTIAL WEARING PARTS 

All wearing parts of Barsteel locomotives are 

designed to have long life, to be accessible for 

inspection and lubrication, and to be easily and 

quickly renewed. These parts include the 
following: 

Solid heat-treated forged steel gears and 

pinions 

Steel insert brake shoes 

Oversize armature ball bearings 

Bronze motor axle bearings 

Brass wearing plate on journal box lid 

Ample size journal brasses 

Porcelain guides for cable on cable reel 

Treated steel guide tongue on cable reel 

The illustrations on page 38 show the ease with 

which the wearing parts may be renewed, and 

the small number of simple tools that are re

quired for the work. 

Equipment is so arranged in the operator's pit as 
to be within comfortable reach. The illustration 
shows how easily the locomotive can be inched and 

coupled 
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GOOD TRACKING AND RIDING 
QUALITIES 

To successfully handle tonnage over the usual 

mine track, a locomotive must possess ability to 

stay on the track when passing over inequalities 

and obstructions in the roadbed, and do this 

without trying the nerves of the operator. This 

quality of buoyancy, smooth running, and quick 

response to changes in the roadbed without teet

ering on the one hand or heavy sluggishness on 

the other hand is a real test of a well-designed 

locomotive. It is obtained by special care in 

selecting proper contour of wheel tread and flange, 

non-binding gib ways, resilient springs, as well 

as by proper distribution of weight between the 

axles, and proper length of wheel base in relation 

to gauge of track and drawbar height. This 

feature is one for which experience alone is a 

faithful guide and is not found in many makes of 

locomotives. 

Good tracking and riding qualities not only 

save time, increase tonnage, save wear and tear 

on track and roadbed, but also lower the up

keep on the locomotive itself. 

STANDARDIZED DESIGNS 

A first consideration in the designing of a loco

motive is to have it suitable in all respects for 

the required service. This is kept constantly 

in mind in designing and building Barsteel loco

motives. Various designs have been prepared 

to meet the most exacting requirements of min

ing work, and in most cases a standard loco

motive is available which will operate success

fully under specified conditions. 

The Barsteel locomotives have been standard

ized as to construction, dimensions and equip

ment so that purchasers may adopt these 

The operator is here shown sanding and braking at 
the same time, the control of each being conven

iently placed 

The YR-2 horizontal motor-driven cable reel keeps 
the cable off the roadbed and prevents It from being 

snarled or torn 

locomotives as their standard with the assurance 

that they have been tested and proved under 

exacting conditions in many districts. They 

may also continue to purchase their require

ments and secure duplicate units with the im

provements or without them, at their option. 

Certain of the more popular combinations of 

weight and gauge are carried regularly in stock 

from which immediate shipment can be made. 

It is greatly to the purchaser's advantage to 

choose a stock design, for on these he obtains 

all the latest improvements, the benefit of quan

tity production and he can secure complete loco

motives or renewal parts as needed. 

The service of the two companies extends to 

all parts of the world so that those concerns 

having properties in different parts of this 

continent, or in foreign countries, by choosing a 

standardized design may know that locomotives 

of uniform quality and duplicate construction 

are being supplied. 

It is well to remember these advantages when 

opening new mines or re-equipping old ones, so 

that the equipment in all properties may be 

uniform. Contractors who find the use of elec

tric locomotives economical in construction work, 

such as tunnels, power sites, etc. will learn that 

it pays to buy standardized stock equipments, 

not only for the short delivery at time of pur

chase, but also for the reason that when the con

tract is completed this type will be more readily 

salable and have a higher second-hand value. 

AN EFFICIENT CABLE REEL 

A necessary requirement of a gathering locomo

tive is a cable reel which will handle the con-
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This illustration shows how the open Barsteel con
struction gives both strength and accessibility 

ductor cable in a satisfactory manner when 

entering and leaving rooms. The Westinghouse 

YR-2 horizontal motor-driven reel is such a reel. 

It is a self-contained unit, the horizontal in

sulated drum and spooling device being driven 

through gearing by a special shunt-wound 

motor mounted within the drum itself. The 

spooling device guides the cable on to the drum 

in even layers and the motor maintains an even 

tension on the cable; the former prevents 

snarling, chafing and tearing of the cable, the 

latter keeps it off the roadbed and away from 

the locomotive wheels, thereby greatly in

creasing its life. 

The design of the reel permits its being 

mounted at the end rather than on top of the 

locomotive. Therefore, it does not interfere 

with easy access to other electrical or mechani

cal parts. In this position it is also entirely 

accessible for inspection and lubrication and all 

parts may be renewed or overhauled, without 

removing the reel from the locomotive. All 

moving parts are thoroughly protected, the 

motor being inside the drum and the gears en

closed in grease-tight dust-proof gear cases, 

while the guide tongue is protected from falling 

rock or coal by the heavy guide bar above it. 

All parts are designed for exceptionally long life 

and low upkeep expense. Available records 

give assurance of the unusual life of the cable 

when used with this reel. 

OTHER BASES OF EXCELLENCE 

As it is commonly recognized that a two-motor 
drive locomotive is far superior to a single-motor 

drive, either when the latter is driving one axle 

or both, Westinghouse-Baldwin have con

sistently recommended and supplied the two-

motor drive for all classes of mine and industrial 

haulage. The outstanding advantages of the 

two-motor drive are: 

1. More nearly equal distribution of weight 

2. Better utilization of available tractive 
effort 

3. Elimination of chains, side rods or other 

methods of tying both axles together 

4. Independent operation of either motor 

possible in an emergency 

5. Greater rheostatic efficiency 

The following paragraphs cover briefly those 

superior and exclusive features common to all 

types of Westinghouse-Baldwin locomotives, 

and point out in a general way the reasons for 

the excellence of these locomotives. 

Barsteel Frame:—Chief among these is the 

Barsteel frame, of which brief mention has 

already been made and a brief description 

given. However, in view of the highly im

portant part the locomotive frames play in the 

success of the locomotive from operating and 

maintenance standpoints, a more detailed de

scription is given. It is of great importance 

that the frame be made of the best material, 

carefully inspected and tested. Barsteel frames 

are made to rigid specifications which insure a 

uniform product of the requisite strength and 

toughness. They are thoroughly annealed in 

furnaces which are fired by oil sprayed from 

each end. From 18 to 30 hours are required to 

anneal, the time being dependent upon the 

carbon content of the steel. The required tem

perature is 1650 degrees Fahrenheit, at which 

the frames are held from 10 to 14 hours. 

They are then allowed to cool slowly for 12 

to 15 hours before the covers of the anneal

ing furnace are removed. The frames are cast 

with a test piece at each end; and after the an

nealing process is finished, these test pieces are 

removed and inspected. This test specimen 

must bend cold through 90 degrees, around a 

1-in. pin, without cracking on the outside of the 

bent portion and must conform to the following 

minimum requirements as to tensile properties: 

Tensile strength, lbs. per sq. in 70,000 

Yield point % tensile strength... 45 

Elongation in 2 ins., % 18 

Reduction of area, % 25 

Phosphorus and sulphur content, 

not exceeding, % 05 

Bumper:—The standard bumper used is of 

the built-up type, the bumper proper consisting 

of either a steel channel or flanged plates, with 

bumping blocks bolted on. These blocks are of 

wood, faced with steel plate. A four-pocket 

iron draw casting is bolted to the center of the 

bumper. Other types of draw castings can of 
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The maintenance expense of this 20-ton haulage 
locomotive operating in a West Virginia coal mine 
has been carefully watched and found to be ex

tremely low 

A 13-ton Barsteel locomotive in a wet mine in west
ern Kentucky. The electrical equipment and brake 
rigging must be reliable to withstand these con

ditions 

All-day service hauling heavy trips like this requires 
motor equipment with high continuous capacity. 
Locomotive in use at a West Virginia coal mine 

2T*-

Another view of conditions as sometimes found 
underground. The open frame and ample clearance 

make rerailing much easier if necessary 
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course be used if desired. Wrought iron climb

ing guards are bolted to the top of the bumper 

on either side of the draw casting. The 

bumper is secured to the bar frames by means of 

angle irons. Where it is necessary to gain 

A standard built-up bumper permits easy coupling 
at various drawbar heights 

weight, a one-piece cast-iron bumper is used 

instead of the built-up form. This bumper has 

the draw pockets, bumping blocks, and climbing 

guards cast integral with it, and is also provided 

with heavy flanges for bolting it to the frames. 

Axles:—All axles are made of high grade 

forged axle steel, a distinct improvement over 

the cold rolled, low carbon steel as used in the 

past. Axle steel permits a higher grade of 

finish for the driver journals, motor axle bearings 

and press fits for wheels and gears. 

Journal Box:—The standard journal box 

used on outside frame locomotives is of cast iron, 

and of a design known as the thrust type. The 

entire box is made in one piece and the end 

thrust of the axle is taken by the box lid. To 

prevent wear of the lid a brass wearing piece is 

held on its inner face by countersunk-head bolts 

Closed journal box shown at the left. The few 
easily removable parts are shown at the right 

so that the plate can be easily replaced when 

worn. This wearing plate limits the lateral 

motion of the axle; and not only prevents the 

wear of the wheel hubs, but assists in insuring 

correct mesh of gears and pinions. 

Leaf Springs:—The frames of Barsteel loco

motives are suspended on leaf springs, placed 

directly over the journal boxes. These springs 

have a sufficient degree of elasticity to insure 

good riding qualities, and are proving more 

satisfactory in service than the coil springs 

Typical leaf spring showing spring clip 
and the slots at the ends which hold the 

hangers 

formerly used. Special attention has been given 

the design of the spring clips and hangers with 

the result that it is impossible for the clips to 

jump out of place; furthermore, provisions 

are made for a spring of maximum width, a 

most important consideration in securing a re

liable and resilient product. 

On four-wheel locomotives the springs are 

independent, no equalization being necessary or 

desirable. The springs have sufficient flexibility 

to permit the wheels to adjust themselves to 

inequalities of the track, and they are so liberal

ly designed that excess movement of the journal 

boxes with resulting weight transfers will not 

overly stress them. 

On six-wheel locomotives, two pairs of 

wheels are equalized together on each side of the 

locomotive, and the third pair is cross-equalized, 

thus providing the equivalent of a three-point 

suspension system. 

Brake:—The locking screw type of brake is 

generally used, and, having stood the test of 

Skeleton view of brake rigging shows the 
direct positive action of brakes. Adjust
ment to offset wear on shoes is made by 

changing the leverage 

many years' service, is recommended as prefer

able to all others. Its operation is simple but 

very effective, giving a braking power equal to 

100% of the weight of the locomotive with a 

pull of 100 pounds at the rim of the brake wheel. 

This is more than sufficient to skid the wheels. 



The illustration shows that the brake-shaft is 

horizontal while the wheel is in a vertical posi

tion. This is the preferable arrangement as it 

allows a maximum amount of room in the cab or 

operator's pit. Note the provisions for adjust
ment. 

The brake-shoes used are designed and con

structed on the same lines as the M C B type. 

The shoe face wears down evenly and all shoes 

are interchangeable, no rights or lefts being used. 

Solid gears will outwear the wheels. The 
axles are high grade steel which assures a 

tight wheel and gear fit 

Gears:—The gearing may well be considered 

one of the most vital parts of the locomotive. 

On all Westinghouse-Baldwin locomotives, the 

B P grade drop-forged steel pinions are standard. 

This grade of pinion has proved its superiority 

for light and heavy traction railway service 

after many years of successful application. 

They are secured to the motor shaft by shrink -

fit and key, and in addition a lock washer and 

nut are applied to insure the correct lateral 
position. 

Solid B P grade steel gears are applied with 

press fit on the axle. The solid gear is better 

than the split gear because all bolts and keys are 

eliminated. The solid gear has other advan

tages over the split gear as follows: 

(a) It will outlast several cast-iron wheels and 

has a life greater than that of rolled steel 

wheels. 

(b) It can be more accurately machined and 

assembled on the axle. 

(c) The omission of the key results in a 

stronger gear and a stronger axle. 

Wheelbase:—Barsteel locomotives are built 

with wheelbase as long as is consistent with the 

curves to be traversed and with as short an 

overhang on each end as possible. With a 

given amount of equipment to be placed on the 

locomotive, a short wheelbase necessitates a 

relatively long overhang and this has two serious 

disadvantages in curving: 

(a) The displacement of the two ends of the 

locomotive from the outer rail is excessive; and, 

if the curve is in a narrow entry, the locomotive is 

liable to scrape the side walls and timbers. 

(b) As the overhang on the cars is compara

tively short, the coupling between the locomotive 

and the first car is placed at such an angle with 

the track that derailments are liable to occur. 

A short wheelbase and long overhang tend to 

promote teetering and this is aggravated if heavy 

weights are placed near the ends of the loco

motive. Nosing is also more liable to occur if 

the wheelbase is short as compared to the gauge 

for the resistance to movement in a horizontal 

plane is thereby reduced. Ordinarily the wheel-

base should not be less than 7 5 % of the gauge, 

and should preferably be equal to or greater 

than the gauge. 

In all cases, regardless of the type of loco

motive, it is important to keep the overhung 

weight as near the axles as the design will permit. 

Clearance:—Westinghouse-Baldwin engi

neers have long realized the great importance of 

liberal clearance under gear cases. The neces

sary clearance is determined by several items, 

such as, the amount of coal, slate, rock, etc. 

allowed to accumulate and remain on the road

bed; and the nature of the rails, frogs, crossovers, 

switches, etc. In Barsteel locomotives sufficient 

clearance is provided to give satisfactory opera

tion under average mine conditions without 

excessive damage to the gear cases and gearing. 

Proper clearance inside the gear case to the 

tips of the gear teeth is provided so that the best 

lubrication can be secured with minimum gear 

lubrication. This insures maximum life for the 

gears. 

Details:—Other features, small in themselves, 

common to all Westinghouse-Baldwin loco

motives, but important to the operator and 

indicative of the careful thought which has been 

put into the design are described in the following 

sections. 
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DETAILED DESCRIPTION OF 
STANDARD DESIGNS 

Descriptions of the detailed construction of 

standard locomotives are given in the following 

pages: 

TROLLEY TYPE 
HAULAGE LOCOMOTIVE 

Frames:—The locomotive side frames are 

Barsteel. The side and end frames are held 

securely together and in perfect alignment by 

accurately fitted machined joints and by turned 

bolts driven into reamed holes. 

The Barsteel frames are of maximum strength, 

especially above the journal boxes, and afford 

accessibility for inspection, lubrication, and 

adjustment in addition to free ventilation of the 

electrical equipment. 

In case of derailment this construction has the 

further advantage of affording numerous open

ings in which a jack may be placed, thereby re

ducing the time and labor necessary to replace 

the locomotive on the rails. 

Wheels and Axles:—The wheels which may 

be either cast iron with chilled treads, steel tires, 

or of rolled steel are pressed on high grade 

forged steel axles. 

Gears:—Single-reduction gearing enclosed in 

split, dust-proof gear cases is provided. The 

gears and pinions are made of heat-treated steel, 

with machine-cut teeth. 

Journal Boxes:—The journal boxes are of 

cast iron and on locomotives with outside frames 

are so constructed that the end thrust of the axle 

is taken by a brass wearing plate on the inside of 

the box lid. This feature prevents wear of the 

wheel hubs. 

Springs:—The weight of the locomotive is 

supported by semi-elliptic leaf springs placed 

directly over the journal boxes. These springs 

inherently allow a greater vertical movement 

than do coil springs, insuring an exceptionally 

easy riding and good tracking locomotive. They 

are carefully treated during manufacture to in

sure maximum life and resiliency. 

Brakes:—Automatically locking screw brakes 

having sufficient power to lock the wheels are 

furnished. 

The brake shoes provided are M C B design 

with special steel inserts to retard wear. They 

are easily detached from the brake head and are 

hung independently to insure full bearing on the 

wheel tread and plumb hanging of the shoes. 

The brake rigging does not interfere with the 

inspection or overhaul of the other parts of the 

locomotive. 
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This locomotive operating in a Canadian copper 
mine is equipped with a special trolley which can 
followa trolley wire located on either sideof the track 

15-ton Barsteel locomotive in a western Kentucky 
coal mine. The massive construction of this type of 
locomotive gives strength without sacrificing ac

cessibility 

A low-design locomotive pulling a trip out of a drift 
mine in West Virginia. Note that the journal gibs 

protect the nuts on the journal boxes 

• » 

(Rf i ̂ 'pT-**!rrŵ  « ^ i \ 

A 15-ton haulage locomotive in a New Mexico coal 
mine. On such locomotives, journals are easily re
moved due to the frame construction being outside 

the wheels 
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Sanders:—Two sand boxes of liberal capacity 

are supplied on each end of the locomotive. 

These are piped so that sand may be applied 

A typical sand box and rigging equipment 
which shows a part of the control of the 
sand valves and the large capacity sand 

boxes 

directly in front of the leading wheels in either 

direction of operation. The operating handles are 

placed within convenient reach of the motorman. 

Bumpers:—The bumpers furnished are of the 

styles previously described on page 10. 

Covers:—Drip-proof sectionalized sheet-steel 

covers are securely latched to the frames, thus 

protecting the electrical equipment from falling 

coal, slate, or water. 

ELECTRICAL EQUIPMENT 

Motors:—Two motors of the "900" series are 

furnished. This series was designed specifically 

for mine locomotives, and possesses all the im

provements that have been found desirable in 

motors for such use. 

The principal features of these motors are: 

1. Excellent commutation due largely to the 

use of interpoles. 

2. Cast-steel frame split diagonally into two 

parts, the upper half being removable 

without disturbing the suspension or 

axle brackets. 

3. Ball type armature bearings. 

4. Form-wound armature coils, oil and mois

ture-proof, thoroughly insulated to insure 

long life without deterioration. 

5. Heavily taped and impregnated field 

coils, protected from vibration by heavy 

cushion springs between the coil and 

motor frame. 

6. Rugged and substantial brush holders 

easily adjusted to compensate for com

mutator wear. 

7. An unusually high continuous rating 

compared with the one-hour rating. 

This superior and exclusive feature is of 

great importance because it insures con

tinuous maximum production per loco

motive without danger of overheating. 

Cover and end plate removed to show four resistors 
at the rear end of the locomotive. The alloy grids 

are flexible and made to withstand vibration 

These steel-insert brake shoes of the M C B type 
prevent the shoes and wheels from wearing unevenly 

Controllers:—Unless otherwise indicated in 

the specifications, the locomotive is provided with 

a drum controller designed and connected so 

that operation may be obtained in either di

rection with the motors in series or in parallel. 

Magnetic blowouts insure immediate rup

ture of the arcs formed when the circuit is 

opened between the main drum and contact 

fingers. This lessens the burning of contact tips, 

greatly prolongs the contact life, and reduces 

cost and labor of maintenance. 

The main and reverse handles are interlocked 

in the usual manner. 

Resistors:—Resistor frames made up of three-

point suspension cast grids are supplied. These 

grids are made of a nickel-iron alloy, the com

position of which combines minimum weight and 

bulk with maximum strength and durability. 
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Trolley:—A mine trolley is mounted in a 

socket at the controller end of the locomotive. 

The pole head and harp are made of malleable 

iron which gives much longer wear than ordi

nary material. The pole is of selected first 

quality ash. 

Protective Devices:—Overload protection is 

provided by a copper ribbon fuse mounted in a 

magnetic type of fuse box. These fuse boxes are 

of particularly strong and substantial construc

tion, and may readily be opened for insertion of 

the fuse. 

For locomotives operating above ground, pro

tection from lightning is provided by a multi-

path arrester. 

Wiring:—Wherever possible, the cables are 

bunched and encased in a heavy canvas hose for 

protection. 

Standard mine motor showing heavy split 
frame and axle bearings. The ventilated 
housings give high continuous ratings 

Headlights:—Two Westinghouse-Cutter 

headlights are furnished, one on each end of the 

locomotive. These headlights are built especially 

for mine locomotive service. The lamp is of the 

concentrated filament type mounted at the focus 

of a parabolic reflector and is spring supported 

for protection against vibration. This insures 

the longest possible lamp life. 

ACCESSORIES 

Gong:—A hand-operated gong located within 

easy reach of the motorman is furnished. 

Tools:—A tool box and tools including a 

monkey wrench, socket wrench, pinch bar, auto

matic lowering ratchet type jack and oil can are 

provided. 

TROLLEY TYPE 
GATHERING LOCOMOTIVES 

Gathering locomotives are identical in construc

tion with the haulage locomotives previously 

described, except that the frame is of slightly 

different shape to provide space for the gathering 

reel without increasing the locomotive height. 

Locomotive cover removed to show arrangement 
of equipment and wiring. This view shows also 

the air conduit for forced ventilation 

Either a conductor cable reel or a traction or 

crab reel may be located at the end of the loco

motive opposite the controller end. 

Traction Reel:—The locomotive equipped 

with a traction reel may be considered as a port

able hoist. The motor power for the reel is fur

nished by a 7J^-hp. or a 15-hp. type K series-

wound motor, controlled by a small rheostatic 

drum controller. The reel drum is equipped 

with 350 ft. of 78-in. steel cable, and is driven 

by the motor through a bevel gear. When 

in operation, the locomotive stays on the cross-

entry track with the brakes set, and the cable 

is taken into the room by a trip rider who hooks 

the cable to a loaded car. The reel motor is 

then started, and the car drawn out on to the 

cross-entry track. 

This type of locomotive can be used where the 

headroom is too low for the conductor cable reel 

locomotive, and where the track in the room is 

so light or so poorly laid that nothing heavier 

Gathering locomotive with traction reel pulling 
loaded car from room to cross entry, motor operated 

drum reeling in the steel cable 
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Cover removed to show motor and drive of the 
traction reel. The motor is a standard crane motor 

than loaded cars can be supported. It can haul 

loaded cars up very steep grades and is useful in 

handling flat cars that are loaded with rails or 

props, or cars which for any reason cannot be 

coupled to other types of locomotives. Its limi

tation is that it cannot, of course, push empty 

cars up grade into rooms not equipped with a 
trolley wire. 

The Westinghouse-Baldwin traction reel is of 

the vertical type, very simple in construction, 

uses only a single-reduction gear and has no 

clutch or other complications in the mecha

nism. The type K motor used has been giving 

satisfaction for years in the most severe kind of 

service. It is totally enclosed and fully pro

tected from dust and moisture, but all parts are 

easily accessible. Standard practice is to guide 

the cable over the front, or controller end of the 

locomotive, but arrangement for guiding it over 

the back end can be made if desired. 

CONDUCTOR CABLE REEL 
MOTOR-DRIVEN 

It is generally conceded that the Westinghouse 

type YR-2 conductor cable reel is so far the 

most satisfactory motor-driven reel developed 

Standard type of gathering locomotive with motor-
driven conductor cable reel 

by any manufacturer, and its record in actual 

service amply supports this. Moreover, the 

principle of spooling electric cable horizontally is 

undoubtedly correct and economical. 

This reel is an insulated horizontal drum 

driven through gearing by a separate shunt-

wound motor mounted within the drum. The 

special shunt-wound motor maintains a constant 

pull on the cable at all locomotive speeds 

whether reeling in or reeling out. Even tension 

keeps the cable off the tracks and from under the 

locomotive wheels, and obviously prolongs the 

life of the cable. 

This motor is connected to the line through a 

canopy switch, snap switch, fuse and permanent 

resistance. The resistance is of such capacity 

that the reel motor may be left across the line. 

However, as the resistance consumes power, it is 

advisable to open the circuit when the reel is not 
required. 

The design of the reel permits its being 

mounted at the end of the locomotive so that it 

View of cable guide mechanism. A 
guide tongue fitting in the lead-screw 
at the bottom causes the guide to 
travel to and fro as the screw rotates 

does not interfere with easy access to the other 

electrical or mechanical parts; and yet, all parts 

of the reel itself are readily accessible for inspec

tion, and the motor armature may be removed for 

inspection without taking the reel off the loco

motive. 

The spooling device consists of a bracket, 

which shuttles back and forth between a guide 

bar and lead-screw parallel to the drum. The 

bracket holds a doughnut-shaped porcelain block 

through which the cable is guided. The lead-

screw is a double-threaded shaft rotated by gear

ing arranged to feed either single or double 

conductor cable at the proper speed. A guide 

tongue attached to the spooling bracket travels 

in the grooves of the lead-screw and is automati

cally reversed at each end, thus guiding the cable 

on to the drum in even layers. 

By spooling in this way on to a horizontal 

drum, snarling, tearing, and chafing of the cable 
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are prevented, thereby avoiding the short circuits 

and burning so prominent in other winding 

schemes. By virtue of this feature and the sav

ings effected by maintaining even cable tension, 

cable maintenance is reduced one half. 

The single-conductor cable is used when the 

track in the rooms is made of steel and the joints 

so bonded that they afford a return circuit. 

The double-conductor cable is used when the 

tracks are not bonded. 

In either case, where the single or double-con

ductor cable is used, the current for the main 

motor is taken from the reel motor collector ring, 

by a brush and holder, then carried through leads 

to the controller and locomotive motors. 

CONDUCTOR CABLE REEL 
MECHANICALLY DRIVEN 

The mechanically driven reel is similar to the 

YR-2 but is driven directly from the locomotive 

axle or indirectly by means of a countershaft 

interposed between the axle and the reel, and not 

by an independent motor. When driven direct 

from the axle, the driving chain is always run

ning while the locomotive is in motion. When 

driven from the countershaft, the driving chain is 

running only when the reel is winding up the 

cable. When desired, the reel is put into opera

tion by means of a friction clutch applied by the 

motorman. With this clutch is also combined 

a brake to keep the cable taut when being paid 

out. This brake is released automatically when 

the friction clutch is applied. 

The motor-driven reel is generally superior to 

Mechanical cable reel, countershaft driven, showing 
arrangement of drive, clutch, guide and drum 

Rear view of standard gathering loco
motive equipped with wire rope reel 

the mechanically operated reel, especially when 

the locomotive must gather on a grade of 4 % or 

greater. With the motor-driven reel there is no 

danger of the cable becoming slack and being run 

over by the locomotive should it skid down 

grade with wheels locked by the brake shoes on 

return to the heading. 

With both the conductor cable reels described 

the standard arrangement is to guide the 

cable over the front end; however, it can be 

arranged for guiding over the rear end if desired. 

Generally speaking, gathering locomotives 

may be designed low enough for all ordinary 

conditions. In some extreme cases, however, it 

is necessary to locate the trolley pole socket 

below the top of the frame, to keep within the 

height limit. This location can usually be avoided; 

but, when absolutely necessary, it requires 

only the lifting of the trolley pole from its 

socket to swing it over the top of the locomotive. 

19 



STORAGE BATTERY LOCOMOTIVES 
T H E storage battery mining type loco

motive is particularly adaptable to gather

ing service and underground haulage in 

coal mines where there are difficulties in erecting 

and maintaining trolley wires and in bonding 

the rails, or where wooden rails are used. It is 

also suited to roustabout haulage when mines are 

first opened. In metal mines where the grades 

favor the load and small cars are used, the 

smallest standard battery locomotive usually will 

handle the tonnage and in addition will have the ad

vantage of safety, low installation and power cost. 

The salient advantages of the Westinghouse-

Baldwin locomotive of this type include accessi

bility, simplicity, efficiency of operation, and 

general ruggedness of design. The mining type 

conforms to the principles established by years 

of experience in the successful application of 

mining locomotives of the trolley type and the 

construction follows that type as closely as 

possible. Mechanically, the storage battery 

locomotive has the same features of construction 

previously described for the trolley type, but 

modified to suit the service. The Barsteel frame 

has additional advantages in storage battery 

locomotives for it affords ventilation of the 

battery; and accessibility to the motors, brake 

shoes and resistance without removing the 

battery box. This is not possible with solid 

frame construction. 

Either the lead-acid or the Edison type of 

battery can be furnished in sizes necessitated 

by the particular service requirements. Where 

the battery is mounted on top of the side frames, 

the battery container or compartment is made 

of sheet steel, the cover being in sections for ease 

in handling, and is made water-proof by means 

of special interlocking flanges. For convenient 

lifting, these compartments are equipped with 

suitable lugs; when two or more section com

partments are furnished, each section is provided 

with such lugs. The standard crate consists of 

a single section provided with rollers, permitting 

easy removal without any form of hoist or crane 

if a suitable platform be provided. W h e n the 

battery is mounted between the side frames, the 

steel crate is omitted as the battery consists of 

several sections. 

The mechanical construction of the motors for 

these locomotives is of the same general design 

as the 900-line motors used in the trolley type 

locomotives. They are very rugged and com

pact and have an unusually high efficiency 

throughout their entire range of operation. 

As the standard battery voltage used is 80 volts, 

commutating poles are not included in the de

sign of the storage battery locomotive motors 

as perfect commutation and increased efficiency 

can be obtained without their use. 

Since the power available for operating a 
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Barsteel storage battery locomotive, hauling mine 
timbers at a large Arizona copper mine. The loca
tion of the battery, together with the open frame 
construction, allows inspection without the neces

sity of removing the battery 

A large storage battery locomotive In an anthracite 
coal mine. Notice the large sand boxes and climbing 

guards 

A Barsteel A6-2 storage battery locomotive in an iron 
mine in northern New York. This locomotive 
permits the battery compartment to be rolled off 

for charging 

A group of locomotives in an Illinois coal mine. 
These locomotives are especially economical in 

power consumption for gathering work 



A modern type of storage battery locomotive built 
for a California copper company. The battery circuit 
control is mounted directly on the front of the bat
tery box and is protected from dripping water or fall

ing rock by the extension of the cover 

storage battery locomotive is contained in the 

batteries carried on the locomotive, it is highly 

important that the power wasted be kept 

to the absolute minimum. To accomplish this, 

the Westinghouse Control scheme was devised, 

which, by ingenious combinations of series and 

parallel groupings of the motors and motor fields, 

gives five speeds forward and reverse without any 

waste of the battery power in resistance. 

This method of control gives high torque or 

tractive effort with minimum current demand 

during acceleration and other periods. It has 

been found that this feature, particularly where 

locomotives are used for gathering work in coal 

mines, requires 15 to 30 % less energy from the 

battery than that used by other control schemes 

and other designs of locomotives. This allows 

either the use of a smaller battery or the haul

ing of more cars per day. In either case, there 

is a lower investment for a given output. 

The controller is provided with two handles, a 

main handle for speed control and a reverse 

handle for reversing the motor equipment. 

Interlocks are arranged so that the reverse 

handle cannot be operated unless the main 

handle is in the "off" position, and also that 

the main handle cannot be operated unless the 

reverse handle is fully set in either the forward 

or reverse position. 

Provision is made to protect the contacts 

where necessary with magnetic blowouts for dis

rupting the arc formed when the circuit is inter

rupted. Suitable arc shields for properly 

confining this arcing separate the contacts. 

These may be swung clear to facilitate inspection. 

All wearing parts are renewable and easy of access. 

The controller is provided with a metallic 

return circuit, which reduces to a minimum the 

liability of a short circuit on the battery result

ing from a ground. 

The grid resistors and protective devices 

used are of the same general design as used on 

trolley type locomotives previously described. 

For control of the battery circuit, charging, 

etc., there is mounted directly upon the end of 

the battery compartment, adjacent to the loco

motive operator, a main battery knife switch, 

a Sangamo locomotive-type amperehour meter, 

and a charging receptacle and plug. The recep

tacle and plug are arranged with an addition

al connection to automatically terminate the 

battery charge upon its completion. 

Although certain standards of manufacture and 

design have been set for this type of locomotive, 

modifications can be made to suit very special 

requirements, such as low height, short wheel-

base, narrow gauge, and unusually large battery 

capacity. This flexibility of design is a highly 

desirable feature considering the large variety of 

applications to which the storage battery type of 

locomotive is suited. 

One of the most common modifications of the 

standard storage battery locomotive design 

requested, is that for low height. Our engineers, 

realizing the tendency of coal mining to the 

working of thinner veins, have designed such 

locomotives to as low a height as 30 in., still main

taining sufficient space for adequate battery 

capacity and still retaining all the features 

which have made the Westinghouse-Baldwin 

locomotive preeminent. 

As previously mentioned, the storage battery 

locomotive may be equipped with a cab or 

canopy, making it suitable for haulage work 

above ground, such as yard switching service, 

general trucking work in and around industrial 

plants, ash and waste haulage and almost an 

infinite variety of other uses. This cab may be 

of the end type or of the center type, as shown in 

the illustrations. The end type of cab is cus

tomary on locomotives smaller than 10 tons; and 

for locomotives over that weight, center or end 

type is optional. In either case they are of 

weather-proof riveted sheet steel. 
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Standard storage battery locomotive equipped with 
special bumpers. These bumpers were made neces
sary by the special mine cars in use at this Utah 

copper mine 

Storage battery locomotive in underground service 
in a Colorado zinc mine 

A storage battery locomotive equipped with end 
cab used for surface haulage at a quarry in Missouri. 
The cab is of plate steel with ample door and window 

space 

Locomotive underground in an Arizona copper mine. 
The battery box is sectionalized to facilitate handling 

underground 
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SPECIAL DESIGNS FOR SPECIFIC SERVICES 
T H E flexibility of the general design of the 

electric locomotive makes it adaptable 

to a wide range of special applications to 

many of which it has already proved indispen
sable. 

LOW HEIGHT COMBINATION 
LOCOMOTIVES 

For certain mining or industrial applications, a 

locomotive combining the advantages of the 

trolley type and the storage battery type has 

proved its popularity. This locomotive can be 

furnished for practically any gauge, weight, and 

battery capacity desired. As the name indi

cates, it is a combination of both types, the 

main difference being in the controller. The 

controller makes provision for instantaneous 

switching from trolley to battery operation or 

vice versa. In case low voltage motors are used, 

operating in series only, the controller automat

ically provides protection against paralleling the 

motors when operating from the trolley. Pro

visions for charging the battery from the 

trolley may or may not be furnished, depending 
on the service. 

TANDEM AND THREE-MOTOR 
LOCOMOTIVES 

The need often arises, particularly in coal mining 

service, for a larger locomotive or for a loco

motive having a greater draw bar pull than can 

be obtained with a single unit equipped with 

two motors of the maximum size which can be 

applied to the road gauge. In such cases, either 

a tandem unit consisting of two standard units 

operating as one locomotive or a locomotive 

equipped with three motors is recommended. 

The tandem locomotive may be furnished in 

either the permanent or separate tandem 

arrangement. In the permanent tandem, the 

two units are permanently coupled together 

electrically and mechanically. Provisions for 

electric and brake control are provided for only 

on the primary or operating unit. Under cer

tain operating conditions this is a disadvantage 

because the weight of the complete unit is not 

required at all times. For this reason the 

separate tandem is more popular. This type 

also has much wider range of utility since the 

units may be separated and operated individu-
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A smelter locomotive, with end cab and air brakes, 
used In handling slag cars and concentrate at an 
Arizona copper smelter. Similar locomotives are in 

service at all large smelters in the West 

42-ton 4-motor haulage locomotive equipped with 
air brakes and HL control. This locomotive is used 
for hauling ore from the mine to the smelter at a 

Canadian copper mine 

One of six 8-ton locomotives, equipped with motor-
driven cable reel, being used in construction work 
on a dam for a large power project in Alabama. 

Power is supplied by third rail 

m Special tandem unit consisting of two 3-mt>*or loco
motives with magnetic control built for a West vir_ 
ginia coal company to meet the requirement of a 

heavy locomotive used on narrow gauge 
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Low height combination locomotive used in thin 
seam coal mines. This type is advantageous where 
gathering is done over a considerable area from 

scattered rooms 

ally. Both primary and secondary units are 

equipped complete with controller, brakes, etc. 

The electrical connection between the two units 

is made by substantial and easily removable 

jumpers. The brake rigging is connected or 

disconnected by means of a few bolts. 

Either the drum type or the electro-magnetic 

type of control can be applied to these loco

motives, the magnetic being preferable because, 

for a very slightly higher cost, it makes the units 

exact duplicates of each other, provides a 

smaller controller which is more easily operated, 

simplifies the jumper connections and permits 

locating the heavy current-carrying parts away 

from the vicinity of the motorman. Moreover, 

either unit can be used as a primary unit. 

Where the service is such that a tandem unit 

has no particular advantages to recommend it, 

and where the greater weight or drawbar pull is 

at all times necessary, the three-motor loco

motive has the advantage of lower first cost. A 

locomotive of this type is similar in all respects 

to the standard two-motor locomotive, except 

that there are three pairs of wheels with a driving 

motor on each axle. No flanges are used on the 

middle pair of wheels, thereby greatly reducing 

curve friction and preventing any tendency of 

derailment when rounding curves. 

"MIDGET" TYPE STORAGE BATTERY 
LOCOMOTIVES 

One of the latest additions to the Westinghouse-

Baldwin line of locomotives for special applica

tions is the "Midget" type storage battery 

locomotive. This design was created to fill the 

demand in the metal mining industry for a small 

locomotive. Its particular field of application 

is in those mines where enough haulage is neces

sary to justify a locomotive, but where there is 

not sufficient work on any one level to keep a 

Standard 3-raotot locomotive <«' heavy duty where 
track or gauge is too smal1 to u s e 2-motor locomotive. 

Note that the -('rings are cross equalized 

Special locomotive for an Indiana steel company 
used in yard haulage and Inside buildings. Note 
the special double third rail shoe construction 
for rails located along the walls of buildings 

locomotive continuously busy throughout the 

whole shift, and where it is not desirable to 

resort to animal or man power for tramming 

cars. This locomotive is, therefore, so arranged 

that it can readily be hoisted or lowered from 

level to level on any standard hoisting cage. It 

is made up of two units; the driving unit 

carrying the motor, controller, etc., and the 

trailing unit carrying the battery. It has a rated 

drawbar pull of 400 pounds at 3 miles per hour, 

and a starting drawbar pull of 500 pounds, suffi

cient for all ordinary requirements. 

As far as possible the general design is the same 

as the standard mining locomotives, including the 

Barsteel frame, single-reduction low-speed motor, 

leaf-type springs, etc. The tender may be 

equipped with either the lead-acid or Edison 

type of storage battery as desired. 

INDUSTRIAL TROLLEY TYPE 
LOCOMOTIVES 

No catalog would be complete without mention 
of the almost infinite variety of uses to which the 
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industrial type trolley locomotive is applicable. 

Where outdoor service is required, some form of 

protection must be provided for the motorman, 

and this is admirably taken care of by the heavy 

sheet steel, wind and rain-proof cab as applied to 

Westinghouse-Baldwin locomotives. Further

more, where climatic conditions make them 

necessary, electric cab heaters can be furnished. 

This allows all-day operation of the locomo

tives in zero weather with no discomfort to 

the motorman. The illustrations indicate the 

wide applications of these locomotives and the 

many industries in which their economy is 

appreciated. 

QUENCHER LOCOMOTIVES 

The quencher locomotive is a noteworthy example 

of a special application having been developed for 

by-product coke plants. The operating require

ments of such a locomotive are most exacting. 

This service demands of a locomotive the 

ability to perform a predetermined schedule 

with faithfulness and clocklike precision. The 

Westinghouse-Baldwin Companies have pro

duced a quencher locomotive which does keep 

the coke plant pulse throbbing. 

The work done consists of pushing one or more 

quencher cars under the doors of the coke ovens 

where they receive the discharge of the white 

hot coke—thence to the quenching station where 

the coke is deluged with water, and thence to the 

coke wharfs where the cooling is completed. In 

addition, opening and closing the doors of the 

quencher car are done by compressed air supplied 

and controlled from the locomotive. It is 

obvious that the locomotive is the key to contin

uous operation of the plant, and that all parts 

must be absolutely reliable. For this reason, the 

compressor equipment is furnished in two units, 

either of which has sufficient capacity to furnish 

the necessary air for operating the quencher car 

doors, locomotive brakes, and control switches. 

The locomotives built for this service are 

virtually heat and water-proof, using standard 

mine type motors, electro-pneumatic control 

and having a high steel cab with windows on all 

sides which permit the operator to see signals 

above the clouds of smoke and steam which 

arise from the quencher car. 

Quencher locomotive in operation at an Alabama 
by-product coke plant. The air compressor equip
ment is in duplicate so as to give continuity of ser

vice in case of accident 

PUSH POLE LOCOMOTIVES 

Another eminently successful application of the 

electric locomotive is pushing and spotting rail

road cars in yard and dock service. It will be 

noted from the illustration that the essential fea

tures of locomotives of this type are end steel cab, 

long wheelbase, and two air-operated pusher arms 

with which one or more standard freight cars 

may be pushed on an adjacent track on either 

side. These locomotives usually weigh about 

25 tons and are equipped with straight or auto

matic air brakes, air also being used for the low

ering and raising of the pusher arm. Electro-

pneumatic control is frequently used and though 

it has many advantages to recommend it, electro

magnetic or hand control can be furnished if 
desired. 

The installation of these locomotives in the 

service indicated has invariably resulted in the 

handling of more cars in a given time, quicker 

and more accurate spotting of cars, relief from 

yard congestion, and less expense for engine 
crew wages. 

25-ton push-pole locomotive with air operated arms 
in use on lake ore docks. The use of these loco
motives invariably results in relief from yard con

gestion and a saving in engine crew wages 
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Special platform type locomotive with center cab, 
built for a Pennsylvania steel company. This loco
motive is used for hauling ingots and semi-finished 

steel between departments 

25-ton haulage locomotive pulling ore cars from 
underground tunnel to the mill of an Arizona copper 

company 

An Industrial storage-battery locomotive used in 
yard haulage at the plant of a large Washington 
lumber company. There is no fire hazard with this 

type of locomotive 

;.:--# 

v oarsteel quencher locomotive operating in a by
product coke plant in Spain. The high cab and 
double air compressor capacity distinguish this type 

of locomotive 
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DETERMINING THE PROPER LOCOMOTIVE 
FOR THE SERVICE 

T O correctly choose a locomotive suited to 

a particular mine or industrial service, the 

following data should be available, for 

each item is a factor in the problem: 

Weight of empty car 

Weight of loaded car 

Number of cars per trip, (average and 

maximum) 

Average length of round trip 

Number of trips per day 

Hours worked per day 

Maximum grade and its length in favor of 

or against load 

Average grade in favor of or against load 

Gauge of track 

Minimum curvature of track 

Weight of rail 

Power available 

Limiting dimensions 

The locomotive weight required by the worst 

grade conditions should first be determined. 

This may be found by the formula: 

W = ̂i** + G + Q 
2 0 P — ( G + C) 

where W is the required weight of the locomotive 

in tons 
L is the weight of the trailing load in tons. 

R is the frictional resistance of the load in 

pounds per ton. 

G is the grade resistance in pounds per ton. 

C is the curve resistance in pounds per ton. 

P is percentage of adhesion. 

R is determined by the type and weight of car, 

the kind of bearings, and the condition of track. 

Where test values of the particular car are not 

available, it is customary to assume 30 pounds 

per ton for mine cars up to 3 tons capacity; 15 

to 20 pounds per ton for larger mine cars; and 

7 to 10 pounds per ton for standard freight cars. 

G is 20 times the per cent grade. C is .5 to 1 

pound per ton per degree of curvature depend

ing on the wheelbase of the car. Curve resist

ance may usually be neglected in mine applica

tions as the curve is usually much shorter than 

the train. The value of P is 20 for cast-iron 

wheels and 25 for steel-tread wheels. 

Where the grade is in favor of the load, the 

locomotive weight required to hold the train on 

the down grade may be the determining factor. 

In this case the curve resistance is neglected. 

The formula then becomes 

= L (G -R)_ 
20P — G 

As a matter of safety for braking, P should be 

taken at 18 for cast-iron wheels and 20 for steel. 

Where grades are light, the weight of locomo

tive required to accelerate the train may be the 

determining factor. This is obtained from the 

formula, 
,„ LIR + G + C + A ) 
W = 

20P— (G + C + A) 
where A is accelerating resistance. This is 
usually taken as 100 pounds per ton for accelera
tion at the rate of 1 mile per hour per second, 
and the rate of acceleration required in mining 
service is .1 to .2 miles per hour per second, 

making A equal 10 to 20. The value of P during 

acceleration may be taken as 25 for cast-iron 

wheels or 30 for steel-tread wheels. It will be 

seen that, where G is large with respect to A, the 

increase in allowable adhesion during accelera

tion will more than compensate for the inclu

sion of A in the formula so that acceleration need 

be considered only where grades are light. 

The weight of the locomotive should be 

checked with the weight of the rail and, if greater 

than shown in the table on page 32, a three-

axle or a tandem locomotive should be applied. 

The table shows the maximum weight of two-

axle locomotives recommended for various 

weights of rails. 
When the weight of the locomotive has been 

determined, the motor capacity should be 

checked against the service. In gathering 

service it is very difficult to figure accurately 

the required motor capacity, but experience has 

shown that the motors on Westinghouse-Baldwin 

trolley type gathering locomotives have ample 

capacity for any gathering service. In haulage 

service it is desirable to check the root-mean-

square current as determined from the operating 

schedule against the continuous rating of the 

motors. 
The ability of the motor equipment to perform 

the service required of the locomotive, without 

overheating, really depends on the continuous 

29 



capacity of the motors at the average voltage 

applied to the motors. This average is 50 to 

8 0 % of the line voltage since the motors are 

connected across the line without resistance in 

series a part of the time only. Since mine 

motors are rated on a nominal basis of one hour 

at normal voltage, the continuous rating must be 

secured to specify the adequate motor capacity. 

It is the usual practice to equip locomotives 

with motors large enough so that the hour-rating 

will not be exceeded at the rated drawbar pull 

of the locomotive. 

H p = TE X M P H 
375 

where H P is the horsepower at the wheel and T E 

is tractive effort in pounds at the wheel. T E = 

D B P -f- locomotive friction, (which is assumed at 

1 % or 20 T pounds), where T is the locomotive 

weight in tons. T E = D B P + 20 T, or since D B P 

with steel tread wheels is 2 5 % of the locomotive 

weight or 500 T (pounds), T E = 520 T (pounds). 

!
Since mine motors are rated at the armature 

shaft, in order to get the motor horsepower re
quired, add the gear loss to obtain the horsepower 
at the wheel. Assuming a gear loss of 5 % and 
substituting 

u r > 520T X M P H 
HP = or 

.95 X 375 
"H"P 

= 1.46 M P H or 
T 

H P per ton per M P H =1.46 
If the horsepower per ton per M P H is 1.5, the 
hour-rating of the motor will not be exceeded at 
the rated drawbar pull of the locomotive. 
Since the maximum adhesion on starting is 
approximately 33%, the maximum drawbar pull 
which the locomotive can exert will be approxi
mately 3 3 % above the rated drawbar pull. 

This corresponds to an increase of 25 % in motor 

current above that at the rated drawbar pull. 

Since modern mine motors will stand overloads 

of 100% or more during acceleration without 

injury, the horsepower per M P H might be con

siderably below 1.5 without affecting the ability 

of the motors to slip the wheels without injuring 

the motor. However, with a low ratio of con

tinuous capacity to hour-rating, it is desirable to 

have the horsepower per ton per M P H 1.5 to 

insure a motor with sufficient continuous capac

ity for the service, which a mine locomotive is 

to be called upon to perform. 

Westinghouse "900" motors were designed to 

have high continuous ratings, rather than high 

hour-ratings. As previously stated, the motors 

on gathering locomotives have ample capacity 

for any gathering service. The standard motor 

equipment on haulage locomotives has sufficient 

continuous capacity to perform practically any 

service required of a locomotive of the weight 

involved. Where exceptionally severe service 

conditions indicate that additional capacity is 

required, this can be obtained by the use of 

ventilated housings on the motor, or forced ven

tilation on the locomotive. This method of 

increasing the capacity is preferable to increasing 

the size of the motor. 

In storage battery locomotive applications it 

will usually be found that the battery capacity 

rather than the weight is the determining 

factor. More accurate data as to service is 

required to select a battery for a battery loco

motive than to select the proper equipment for 

a trolley locomotive. The battery capacity can 

be roughly determined from the formula: 

Watthours = tractive effort X -72 X distance, 

where distance is given in thousands of feet. The 

tractive effort required on the various sections 

of the run should be figured separately and the 

watthours added. The sum will determine the 

capacity of battery required. A more accu

rate check can of course be made by the use 

of motor curves, but the formula gives a first 

approximation and is usually as accurate as the 

data on which it is based. The weight of the 

locomotive required to mount a battery of the 

proper capacity is usually greater than that 

required from the standpoint of adhesion. 

Storage battery locomotives are rated at 1000, 

2000 and 3000 pounds drawbar pull for the 6000, 

8000 and 10,000-pound chasses respectively at a 

speed of 3; 2 miles per hour. The motors have a 

one-hour rating equal to, or greater than, the 

nominal rating of the locomotive. While the 

horsepower per ton per M P H is less than on 

trolley locomotives, the motors will slip the 

wheels without injury to the motor. The 

motors have a very high continuous capacity 

with respect to the hour-rating and the motor 

capacity is greater than the battery capacity, 

so there is very little danger of overheating the 

motors in any service that the battery can 

perform. 
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A 15-ton Barsteel locomotive hauling coal out of a 
drift mine in New Mexico. A feature of this type of 

locomotive is its low maintenance 

A 20-ton locomotive operating in a drift mine in 
Virginia. The trolley wire installation is a feature in 
this mineas can be seen by the overhead construction 

The wet and muddy condition of this mine is typical 
of the kind of service to which some mine loco

motives are subjected 

A 15-ton haulage locomotive in a western Kentucky 
coal mine. This illustration shows the solid con

struction of Barsteel locomotives 



RECOMMENDATIONS FOR 
NEW OR RECONSTRUCTED INSTALLATIONS 
The method of supporting the trolley wire is, 

of course, determined by the mine roof, or other 

overhead construction which must be used for 

such support. In the case of a mine where the 

roof is poor, and cross timbers are used, the 

trolley suspension may be fastened to the cross 

timbers. Where there is a good rock or slate 

roof, expansion bolts can be driven in to support 

the suspension. Where the roof is considerably 

higher than desirable, iron pipes may be driven 

into the roof and the suspension mounted on the 

lower end. Feeder wire may be suspended in 

the same manner. 

The Pennsylvania Bituminous Mine Law of 

1911 requires an automatic line section switch, 

or section insulators with a line switch in each 

branch line, so that the power may be cut off in 

any section. 

In service outside the mine, or in general 

industrial service, the trolley is usually sup

ported from bracket arms or from cross bands of 

wire, pipe, or timbers, the feeder being carried on 

insulators on the supporting poles. 

Most installations of trolley type locomotives 

consist of a single trolley wire with ground 

return in which case the rails are, of course, used 

as the return circuit. It is, therefore, important 

to have the rails well bonded to keep the voltage 

drop to a minimum. The question of the 

selection of the type of bond, and the method of 

I N conformity with the most recent recom

mendations of the American Mining Con

gress, all coal-mining operators and industrial 

plant managers are urged to install in all new 

work, where possible, a track gauge of 42 in. and 

curves having a minimum radius of 28 ft. 

Recognition of these recommendations will, for 

obvious reasons, react to the mutual benefit of 

both purchaser and manufacturer. 

Recommendations for rail installations for 

various sizes of locomotives are as follows: 

Weight of Locomotive in Tons 

4 to 6 

6 to 8 

8 to 10 

10 to 13 

13 to 15 

15 to 20 

Weigh 
pounc 

of rails in 
s per yard 

16 
20 
25 
30 
40 
50 

The trolley wire installed should be of 0000 

grooved copper wire, except that in entries where 

a single gathering locomotive is used 00 wire 

may be installed. In addition to the trolley 

wire, a feeder is usually required along the main 

haulage way. The size of feeder will depend on 

the length of haul and the load, or current. It 

should be large enough so that the voltage 

drop, including the drop in the rail return is 

below 20%. 



The overhead construction of this Virginia mine 
is thoroughly modern and consists entirely of West

inghouse equipment 

its application is worthy of serious consideration. 

There are three principal types of bond in use, 

viz., the tubular pin, the compression pin, and 

the welded bond. 

For temporary track work the tubular pin 

bond has the advantage that it can be removed 

and used over again. It does not, however, 

make as good a joint or maintain as good a con

tact as other types. 

Where properly applied and expanded with a 

compressor, the compression pin bond makes a 

very good joint, and a more permanent one than 

the tubular pin type. 

The welded bond is the most permanent type; 

and, when properly installed, will remain in good 

condition indefinitely. With proper equipment it 

is very easily and quickly applied, and the slight 

extra cost is more than compensated for by the 

improved voltage conditions. Experience has 

well established the fact that electric welded 

bonds are the most satisfactory because actual 

tests show the percentage of defective bonds 

to be negligible. 

Welding can be accomplished by the resistance 

method if the trolley is the negative side of the 

line. While standard practice requires that the 

trolley be positive, it is usually possible to reverse 

the polarity during welding operation, but this 

change, of course, has no effect on the motors 

in the mine. However, where it is not possible 

or desirable to change polarity, a motor-generator 

welding outfit, mounted on a mine car will give 

very satisfactory service. 

When considering welded bonds, we invite 

your attention to Westinghouse equipment for 

electric welding. 

Automatic section insulator and line section switch combined. 
Trolley wheel of inbound locomotive closes the switch and opens 

it upon its return 
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CHARGING EQUIPMENT FOR STORAGE 
BATTERY MINE LOCOMOTIVES 

B O T H Edison and lead-acid type batteries 

find an extensive field of application in 

the mining industry with the result that 

charging equipment for these batteries forms an 

important part of the operating equipment of 

mines using storage battery locomotives. 

Several methods of charging these batteries 

are in common use, but experience has shown 

that for best results Edison batteries should be 

charged by the constant-current method and 

lead batteries by the modified constant-potential 

method. 

Due to the fact that locomotives usually are 

operated in widely separated sections or on 

different levels of the mine, it is common 

practice to buy charging equipment with each 

locomotive, charging either directly from a 

250-275 volt direct-current line or from a motor 

generator. 

Westinghouse-Baldwin storage battery mine 

locomotives are equipped with 80-cell Edison 

batteries, varying in capacity from the A-4 to 

the A-12 and the G-7 to the G-18; or 48 cells of 

lead battery, ranging in size from 7 to 33 plates. 

Two types of equipment are available for charg

ing locomotive batteries. One type requires an 

attendant to adjust the charging current from 

time to time; the other automatically completes 

the charge, disconnects the battery from the line 

or motor generator, and shuts down the motor 

generator after completion of the charge. 

Before a suitable selection of charging equip

ment can be made, and before calculating the 

capacity of the motor generator required for 

charging purposes, it is necessary to know 

whether or not a boosting charge for any period 

of time is desired; what method of charge is to 

be employed; the number of cells in each battery; 

the number of batteries to be charged simul

taneously; and the time available for charging. 

For automatically charging from 60 to 80 cells 

of Edison battery in series, by the constant-cur

rent method, the Westinghouse Company builds 

a line of induction motor generators having dif

ferentially wound, inherently regulating, constant-

current generators, for any capacity of battery 

listed. These sets will give a single battery a 

proper charge in a satisfactory and very conven

ient manner. Motors for these sets, operating at 

1750 R P M , may be obtained for 220 or 440 volts, 

2 or 3 phase; and for 550 volts, 3 phase, 60 cycle. 

KD-1 PANELS 
For the control of the differential generators 

or for an incoming 125-volt direct-current line, 

there is a KD-1 line of switchboard panels, 

which are automatic in their operation and 

which provide overload, low-voltage and reverse-

current protection. They are also designed for 

shutting down the set or disconnecting the 

battery from the line at the completion of 

charge. These panels are fully described and 

illustrated in our Annual Supply Catalog. 

For charging lead batteries from either shunt 

or compound-wound generators by the modified 

constant potential method, the panels are the 

same as those used with Edison batteries except 

no rheostat face plate is necessary, as the charg

ing resistance is fixed. When used with a D.C. 

generator, the voltage of the machine may be 

adjusted so that even a fixed resistance will not 

be required unless the generator is supplying a 

load which will not permit of voltage variation 

by the field rheostat. All automatic features 

are embodied in these panels, regardless of 

whether power is supplied by a motor generator 

or an incoming line. 

SAFETY-FIRST PANELS 

The safety-first panels, known as the type 

SF, have been designed for charging single bat

teries from a generator or incoming direct-

current line. They meet the demand for a 

panel providing not only protection against ac

cidental contact with live parts but also protec

tion of the equipment from dripping water and 

falling dirt from the mine roof. The mechanical 

features of this type of panel include: 

(1) Live parts totally enclosed in a steel 

cabinet having an expanded-metal door, 

which permits of visual inspection of 

parts without opening the cabinet door. 

(2) Charging resistor and field rheostat, 

totally enclosed by grill work. 
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Meters mounted on a panel directly 

above the cabinet. This permits the 

operator to read both current and 

voltage directly. The generator field 

rheostat hand wheel is also mounted on 

this meter panel. 

A sheet-metal covering over the entire 

equipment for protection against dirt 

and dripping water. 

Complete unit mounted on iron frame

work, making it compact and portable. 

Charge started by merely pressing push 

button mounted on meter panel. 

Electrically, these panels have the same 

features as the KD-1 line, and provision is made 

for disconnecting the battery from the generator 

or line, or the motor generator from the line at 

the completion of the charge. 

SD PANELS 

The SD line of panels has been designed to 
take care of charging several batteries at one 

time. They can be supplied for either automatic 

or non-automatic operation depending upon the 

desire of the user. The non-automatic panels, 

which cost considerably less than the panels 

providing the automatic features, are fully 

described in our Annual Supply Catalog. 

Where conditions in a mine are such that all 

locomotives can be brought to one point for 

charging, these panels find their particular field 

of application. It is possible to add charging 

sections from time to time, as more battery loco

motives are installed, which makes the equip

ment very flexible. The panels are also very 

compact, since it is usually possible to mount 

the necessary charging resistors directly on the 

rear of the panel. 

Safety-first panel with push button control for 
starting; charging is automatically stopped when 

completed 

Several batteries can be charged at the same time 
with this type SD charging panel 
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A 6-ton traction reel gathering locomotive is shown 
leaving the room neck with a loaded car in a West 

Virginia coal mine 

A 6-ton locomotive hauling cars in an anthracite 
mine in eastern Pennsylvania. The locomotive is 
equipped with a standard Westinghouse spring-

supported headlight 

Inside-frame locomotives of this type are generally 
used in narrow-entry mines. This locomotive, hauling 
coal in a West Virginia mine, is equipped with 2 

trolley poles and especially large sand boxes 

^ S & M m; 
This locomotive has been in continuous operation 
for 14 years, hauling heavy loads up steep grades. 
Forced ventilation which increases the continuous 
capacity of the motors is particularly desirable here 
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MAINTENANCE AND RENEWAL 
PARTS INFORMATION 

W E S T I N G H O U S E - B A L D W I N locomo
tives have incorporated in their design 
all possible features tending to facilitate 

proper maintenance with the least effort on the 

part of the purchaser. From the standpoint of 

continuous operation this is of the first impor

tance, but proper maintenance of the locomotive 

after it is placed in service is nearly as important, 

and this must necessarily be the purchaser's 

responsibility. The Westinghouse Company has 

issued instruction books 5183 and 5144 giving 

instructions for the care and operation of the 

storage battery and trolley locomotives respec

tively. Every motorman should read one or 

both of these instruction books in order to know 

the manufacturer's recommendations regarding 

proper maintenance. 

To make necessary renewals of worn parts with 

a minimum loss of time, certain parts of the 

locomotive which are subject to wear and re

newal should be carried in stock; the amount or 

extent of the stock depends upon the number 

of locomotives of the same type in use, the dis

tance of the purchaser from the market or base 

of supply and the machine shop facilities and 

equipment available. The following lists cover 

Armature coil Main field coll Commutating field coil 
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This illustration shows how easily a brake shoe 
may be removed and the few tools required 
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the recommendations of the Westinghouse-

Baldwin engineers for a supply of renewal parts 

under ordinary conditions: 

RECOMMENDED RENEWAL PARTS 
TO CARRY IN STOCK 

ELECTRICAL 
(Per Locomotive) 

1 Set armature coils 

1 Main field coil 

1 Commutating field coil 

1 Set axle bearings 

1 Set armature bearings 

Vl Set controller fingers 

1 Set main drum contacts 

1 Set brushes per motor 

Where there are several locomotives with the 

same motor equipment, an armature complete 

with housings will greatly reduce delay in case 

of any armature trouble. 

MECHANICAL 

Gears and pinions 

Driver journal boxes 

Driver journal brasses 

Brake shoes 

Driver springs 

Brake beam nut 

Pair of wheels and gear on axle 

Motor suspension springs 

End thrust wearing plates for journal box 

covers 

HEADLIGHTS 

Lamps 

Headlight glass 

Headlight resistance 

Headlight switch 

TROLLEY 

Poles 

Stationary contact block and protection cap 

Movable contact block 

Trolley wheel 

Trolley harp 

Trolley wheel axle pin 

Contact spring and washer 

Pole head and swivel stud 

GATHERING REEL 

Armature pinion 

Countershaft pinions 

Armature bearings 

Guide porcelains 

Guide tongues 

Lead screw 

Cable 

1 Set brushes 

RENEWAL PARTS FOR 
MINING M O T O R S 

The Westinghouse mine motor parts tabu
lated are subject to wear or deterioration and 

must be renewed from time to time, even though 

these parts are designed to give maximum 

life and accessibility. Part catalogs are fur

nished with the locomotives which give informa

tion for ordering renewal parts. 

Standard brushholder Axle bearing 
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An 8-ton Westinghouse-Baldwin locomotive operating 
in an anthracite coal mine 

A special light-weight storage-battery locomotive for 
metal-mine service 

Standard storage battery locomotive operating in a 
northern Michigan copper mine 

This early design of mine locomotive has what is known as 
the "Hockey Stick" drive 
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AUXILIARY EQUIPMENT 
MINE SUB-STATION EQUIPMENT 

THE Westinghouse Company has designed 
a complete line of synchronous motor 
generators and synchronous converters 

for mining sub-stations. 

To meet mining conditions, generating equip

ment must have sufficient capacity to meet the 

momentary and sustained peak loads character

istic of this service. The synchronous motors 

are designed to operate at 8 0 % leading power 

factor and both units of the motor generator 

are designed to carry 1 Vi times full load current 

for two hours after carrying full load continu

ously for 24 hours. The synchronous converters 

are also designed to meet the exacting conditions 

of mining service and carry the same overload 

guarantees. Both the motor generators and 

synchronous converters are furnished with 

pedestal type bearings. 

Switchboards for control of the generating 

equipment are a necessary part of the sub-station 

units. These switchboards may be either the 

hand or automatically operated type. 

The present day tendency is toward the auto

matic type of control. There are a number of 

reasons for this, among which are: 

1. It eliminates the cost of one operator per 

shift. 

2. It assures the minimum interruption to 

the service with the maximum protection 

of equipment. 

3. It gives more adequate protection to the 

equipment than does a manually oper

ated sub-station, thereby lessening the 

liability of an expensive shut-down for 

repairs. 

4. It makes practicable the location of the 

sub-station near the center of the load, 

which is not feasible in the case of a 

manually operated sub-station. This 

location not only means a saving in feeder 

copper, but usually results in better 

voltage regulation with a consequent 

increase in mine output. 

The Westinghouse automatic switching equip

ments are not only highly reliable but are also 
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simple and compact. These equipments dupli

cate mechanically all hand operations without 

the ever-present danger of damaging the equip

ment. In addition to this there are unusually 

complete protective devices furnished to safe

guard the apparatus from injury wherever 

faults arise inside or outside the sub-station, and 

at the same time assure the least interruption 

to the service, consistent with adequate pro
tection. 

REPAIR SHOP EQUIPMENT 

The locomotive barn where locomotives are kept 

at night, either inside or outside the mine, should 

have a pit and be equipped with a chain block or 

small crane. It may often be combined to 

advantage with a machine shop and electrical 

repair shop. They should all be well lighted 
and kept clean. 

The tool equipment necessary will depend on 

the size of the mine and the extent of the repairs 

attempted, but should at least include a general 

utility lathe, drill press, forge, anvil, pinion 

puller, ball-bearing puller, wrenches and other 

necessary small tools. Necessary space and 

bins should be provided for a stock of renewal 

parts. It is also generally advisable to have a 

wheel lathe and press. 

If armatures are rewound in the electrical shop, 

there should be an oven for drying and baking 

the armature after it has been rewound and 

dipped in the black flexible insulating compound. 

A valuable addition is an armature testing equip

ment to test for open and short circuits in the 

rewound armature. An insulation testing set 

is also desirable. 

To properly maintain apparatus, to make 

minor repairs, and to do emergency work of a 

more serious nature, this much equipment is cer

tainly essential. For large mines, and for com

plete insurance against delays due to break

downs, more extensive equipment is needed. 

Modern repair and machine shop at a Pennsylvania coal mine 
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SERVICE A V A I L A B L E 

THE Westinghouse Company maintains throughout the United States 

large warehouses for apparatus. These warehouses are also well stocked 

with renewal parts for the various types of mine and industrial locomotives. 

These stocks are of great value to the purchaser when the necessity arises 

for replacing wearing parts because such service saves time and may pre

vent serious loss of production. 

As previously mentioned, a force of engineers, experts in various loco

motive applications, is employed by the Westinghouse Company and by the 

Baldwin Locomotive Works. When the user contemplates purchasing 

apparatus from the Company, the services of these men are available to 

assist in selecting the correct apparatus for his particular application. 

It is the policy of the Westinghouse Company to sell the purchaser only 

such locomotives or auxiliary apparatus, as they believe will give satis

faction. Owing to the variety of types and designs manufactured, the 

judgment of the engineers is in no way restricted, and they, therefore, are 

able to select the equipment which represents the best practice for the 

particular application under consideration. 



The Company's Works at East Pittsburgh, Pa. 

WESTINGHOUSE PRODUCTS 
A few of the Westinghouse Products are listed below and will furnish some 
idea of the great variety of electrical apparatus manufactured by the Com
pany and the many extensive fields for their use. 

For Industrial Lse 

Instruments 
Motors and controllers for even,' applica

tion, the more important of which are: 
Machine shops, woodworking plants, textile 
mills, steel mills, flour mills, cement mills, 
brick and clay plants, printing plants, 
bakeries, laundries, irrigation, elevators and 
pumps. 
Welding outfits 
Gears 
Industrial heating devices, such as: Glue 

pots, immersion heaters, solder pots, hat-
making machinery and electric ovens. 
Lighting systems 
Safety switches 

For Power Plants and Transmission 
Lines 

Circuit-breakers and switches 
Condensers 
Controllers 
Control switches 
Frequency changers 
Fuses and fuse blocks 
Generators 
Insulating material 
Instruments 
Lamps, incandescent and arc 
Lightning arresters 
Line material 
Locomotives 
Meters 
Motors 

Motor generators 
Portable power stands, 110 volts 
Rectifiers 
Regulators 
Relays 
Solder and soldering fluids 
Stokers 
Sub-stations, portable and automatic 
Switchboards 
Synchronous converters 
Transformers 
Turbine-generators 

For Transportation 

Locomotives 
Railway equipment 
Marine equipment 

For Mines 

Automatic starters and controllers 
Battery charging equipment 
Lamps 
Locomotives 
Motors for hoists, pumps, and tipples or 
breakers 
Motor generators 
Portable sub-stations 
Switchboards 
Synchronous converters 
Transformers 
Line material 
Ventilating outfits 
Welding outfits 
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For Farms 

Fans 
Household appliances 
Motors for driving churns, cream sep

arators, corn shellers, feed grinders, pumps, 
air compressors, grindstones, fruit-cleaning 
machines and sorting machines. 

Generators for light, power and heating 
apparatus. 
Portable power stands, 32 volts 
Radio apparatus 
Transformers 

For Office and Store 

Electric radiators 
Fans 
Arc lamps 
Incandescent lamps 
Small motors for driving addressing 

machines, dictaphones, adding machines, 
cash carriers, moving window displays, 
signs, flashers, envelope sealers, duplicators, 
etc. 
Ventilating outfits 

For Electric and Gasoline Automobiles 
and the Garage 

Battery charging outfits 

Charging plugs and receptacles 
Lamps 
Instruments 
Motors and controllers 
Small motors for driving lathes, tire 

pumps, machine tools, polishing and grind
ing lathes. 
Solder and soldering fluids 
Starting, lighting and ignition systems, 

embracing: Starting motors, generators, ig
nition units, lamps, headlights, switches, 
etc. 
Tire vulcanizers 

For the Home 

Electric ware, including: Table stoves, 
toasters, irons, warming pads, curling irons, 
coffee percolators, chafing dishes, disc 
stoves, radiators and sterilizers. 
Automatic electric ranges 
Fans 
Incandescent lamps 
Small motors for driving coffee grinders, 

ice cream freezers, ironing machines, wash
ing machines, vacuum cleaners, sewing 
machines, small lathes, polishing and grind
ing wheels, pumps and piano players. 
Sew-motors 
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Westinghouse Electric C& Manufacturing Co. 
EAST PITTSBURGH, PA. 

WESTINGHOUSE DISTRICT OFFICES 
ALBANY, N. Y., Journal Building. 
ATLANTA. GA.. Candler Bldg., 127 Peachtree St. 
BALTIMORE, MD., Westinghouse Bldg., 121 E. Baltimore St. 
BIRMINGHAM, ALA., Brown-Marx Bldg., First Ave. and Twen

tieth St. 
BOSTON, MASS.. Rice Building, 10 High St. 
BUFFALO, N. Y., Ellicott Square Bldg., Ellicott Square. 
BUTTE, MONT., Montana Electric Co. Bldg.. 52 East Broadway. 
CHARLOTTE, N. C, Commercial Bank Bldg., Rooms 409-10-11. 
CHATTANOOGA, TENN., Hamilton National Bank Building, 701 

Market St. 
CHICAGO, III., Conway Bldg., Ill W. Washington Street. 
CINCINNATI, O., Westinghouse Bldg., Third and Elm Sts. 
CLEVELAND, O.. Hanna Bldg., Euclid Ave. and East 14th St. 
COLUMBUS, O., Interurban Terminal Bldg., Third and Rich Sts. 
DALLAS, TEX., Exchange Bldg., Akard and Wood Street. 
DAYTON, O.. Reibold Bldg., South Main St. 
DENVER, COLO., Gas and Electric Bldg., 910 Fifteenth St. 
D E S MOINES, IOWA, 608 Securities Bldg., 412 W. Seventh St. 
DETROIT, MICH., 1535 Sixth St. 

DULUTH, MINN., Alworth Bldg., 306 West Superior St. 
E L PASO, TEX., Mills Bldg., Oregon and Mills St. 
F~RESNO, CAL., J and Mariposa Streets. 
HOUSTON, TEX., Union National Bank Building, Main and 

Congress Streets. 
HUNTINGTON, W. VA., Westinghouse Elec. Bldg., Cor. Second 

Ave. and Ninth St. 
INDIANAPOLIS, IND., Traction Terminal Bldg., Illinois and 

Market Sts. 
JACKSONVILLE, FLA., Union Terminal Warehouse, East Union 

and Ionia Streets. 
"Government business exclusively. 

KANSAS CITY, MO., Orear-Leslie Bldg., 1012 Baltimore Ave. 
LOUISVILLE, KY., Paul Jones Bldg.. 312 Fourth Ave. 
Los ANGELES, CAL., I. N. Van Nuys Bldg., Seventh and Spring 

Streets. 
MEMPHIS. TENN., Exchange Bldg., 6 N. Second St. 
MIL W A U K E E , WIS., First National Bank Bldg., 425 E. Water St. 
MINNEAPOLIS, MINN., Met. Life Insurance Bldg., 119 S. 

Third St. 
N E W ORLEANS, LA., Maison Blanche Bldg., 921 Canal St. 
N E W YORK, N. Y., City Investing Bldg., 165 Broadway. 
NIAGARA FALLS, N. Y., 205 Falls Street. 

PHILADELPHIA. PA., Widener Bldg., 1325-1329 Chestnut St. 
PITTSBURGH, PA.. Union Bank Bldg., 306 Wood St. 
PORTLAND, ORE., Northwestern Bank Bldg., Broadway and 

Morrison Sts. 
ROCHESTER, N. Y., Chamber of Commerce Bldg., 119 E. Main 

Street. 
St. LOUIS, Mo., 300 N. Broadway. 

SALT L A K E CITY, UTAH, Walker Bank Bldg., Second Street, 
South and Main Sts. 

SAN FRANCISCO, CAL., First National Bank Bldg., 1 Mont
gomery St. 

SEATTLE, WASH., Westinghouse Bldg., W. Spokane Street and 
E. Marginal Way. 

SYRACUSE, N. Y., University Bldg., 120 Vanderbilt Square. 
TOLEDO, O., Ohio Bldg., Madison Ave. and Superior St. 
TUCSON, ARIZ., Immigration Bldg., 90 Church Street. 
WASHINGTON. D. C, *Hibbs Bldg., 723 Fifteenth St., N. W. 
WILKES-BARRE, PA., Miner's Bank Building, W. Market and 

Franklin Streets. 
The Hawaiian Electric Company, Ltd., Honolulu, T.H.—Agent. 

WESTINGHOUSE AGENT-JOBBERS 
ATLANTA, GA., Gilham Schoen Electric Co. 
BIRMINGHAM, ALA., The Moore-Handley Hardware Co. 
BLUEFIELD, W E S T VIRGINIA, Superior Supply Co. 

BUFFALO, N. Y.. McCarthy Bros. & Ford 
BUTTE, MONT., The Montana Electric Co. 

CHARLOTTE, N. C, Carolina State Electric Co. 
CHICAGO, III., Illinois Electric Co. 
CINCINNATI, OHIO, The Johnson Electric Supply Co. 
CLEVELAND, OHIO, The Erner Electric Co. 

DENVER, COLO., Mine & Smelter Supply Co. 
DETROIT, MICH., Commercial Electric Supply Co. 
E L PASO, TEXAS, Mine & Smelter Supply Co. 
EVANSVILLE, IND., The Varney Electrical Supply Co. 
HOUSTON, TEXAS, Tel-Electric Co. 

HUNTINGTON, W E S T VIRGINIA, Banks Supply Co. 

INDIANAPOLIS, IND., The Varney Electrical Supply Co. 
JACKSONVILLE. FLA., Pierce Electric Co. 
KANSAS CITY, Mo., Satterlee Electric Co. 

Los ANGELES, CAL., Illinois Electric Co. 
LOUISVILLE, KY., Tafel Electric Co., Inc. 
MEMPHIS, TENN., Riechman-Crosby Co. 

M I L W A U K E E , WIS., Julius Andrae & Sons Co. 
N E W H AVEN, CONN., Hessel & Hoppen Co. 

N E W ORLEANS, LA., Electrical Supply Co. 
N E W YORK, N. Y., Alpha Electric Co. 
O K L A H O M A CITY, OKLA., United Electric Co. 

OMAHA, NEB., The McGraw Co. 

PHILADELPHIA, PA., H. C. Roberts Electric Supply Co. 
PITTSBURGH, PA., Robbins Electric Co. 
PORTLAND, ORE., Fobes Supply Co. 
RICHMOND, VA., Tower-Binford Electric & Mfg. Co. 
ROCHESTER, N. Y., Rochester Electrical Supply Co. 
SALT LAKE CITY, UTAH, Intermountain Electric Co. 

SAN FRANCISCO, CAL.. Electric Rwy. & Mfrs. Supply Co. 
SCRANTON, PA., Penn. Electrical Engineering Co. 
SEATTLE, WASH., Fobes Supply Co. 

SIOUX CITY, IOWA, The McGraw Co. 

SPOKANE, WASH., The Washington Electric Supply Co. 
ST. JOSEPH, Mo., Columbian Electrical Co. 
ST. LOUIS, MO., Central Telephone & Electric Co. 
ST. PAUL. MINN., St. Paul Electric Co. 

SYRACUSE, N. Y., H. C. Roberts Electric Supply Co. 
TAMPA, FLA., Pierce Electric Co. 
TULSA, OKLA., United Electric Co. 

WICHITA, KANSAS, United Electric Co. 

WESTINGHOUSE SERVICE SHOPS 
ATLANTA. G A Cor. Markham and Mangum Sts. 
BALTIMORE, M D 501 East Preston St. 
BOSTON. M A S S 12 Farnsworth St. 

BUFFALO. N. Y 141-157 Milton St. 
CHICAGO, III 32 South Peoria St. 
CINCINNATI, O Third and Elm Sts. 

CLEVELAND, 0 1255 West Fourth St. 
DENVER. COLO 1909-11-13-15 Blake St. 

DETROIT, M I C H Westinghouse Bldg., 6th St. 

HARTFORD, C O N N 220 Market St. 

HUNTTNGTON, W. V A 2nd Ave. and 9th St. 

Los ANGELES, CAL 2019 Bay St. 

N E W YORK, N. Y 467 Tenth Ave. 

PHILADELPHIA. PA 214-220 North 22nd St. 
PITTSRURGH, PA 6905 Susquehanna St. 
ST. LOUIS, M O 1906 Pine St. 

SALT LAKE CITY, U T A H 573 W. 2nd St. So. 

SAN FRANCISCO, CAL 1400 Fourth St. 

SEATTLE. W A S H 3451 East Marginal Way 

SPRINGFIELD, M A S S 82-86 Worthington St. WESTINGHOUSE MARINE SERVICE PORT ENGINEERS 
BALTIMORE 109 South Street 
N E W P O R T N E W S Foot Warwick Pier 
N E W ORLEANS 921 Canal Street 
N E W Y O R K 596 Court Street, Brooklyn 

PHILADELPHIA 1442 Widener Bldg. 
SAN FRANCISCO 141 Second Street 
SAVANNAH 406 E. 39th Street 

CANADIAN COMPANY 
CANADIAN WESTINGHOUSE COMPANY, LTD., Hamilton, Ontario 
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Westinghouse Electric International Company 
165 BROADWAY, NEW YORK, U. S. A. 

MAIN W O R K S : East Pittsburgh, Pa. EUROPEAN OFFICE: No. 2 Norfolk Street. Strand. London 

REPRESENTATIVES AND LAMP AGENTS 

ARGENTINE 
Cia. Westinghouse Electric Interna-
cional, S. A., Maipu 73, Buenos 
Aires. 

AUSTRALIA (Lamp Agents only) 
Australectric Ltd., 97 Clarence St., 
Sydney, N. S. W. 

Nolan Smith & Co., 16 Carrington 
St., Sydney, N. S. W. (Miniature 
Lamp Agents only). 

BRAZIL (Central and Northern) 
Walter & Company, Rua General 
Camara 65, Rio de Janeiro. 

BRAZIL (Southern) 
Byington & Company, Rua do Com-
mercio No. 4 Caixa Postal P., 
Sao Paulo, Santos, Curityba, Rio 
Grande do Sul, Porto Alegre, 
Campinas, Paranagua, 141 Broad
way. New York, U. S. A. 

CHILE 
Errazuriz, Simpson & Company, 
Huerfanos 1112 Santiago, Prat esq. 
Washington, Antofagasta, Spruille 
Braden, 141 Broadway, New York, 
U. S. A. 

CHINA 
Westinghouse Electric International 

Co., Asiatic Petroleum Company's 
Bldg., No. 1 The Bund, P. O. No. 
690, American Post Office, Shang
hai, China. 

COLOMBIA 
Vicente B. Villa & Company. 178 
Palace Medellin, 165 Broadway, 
New York, U. S. A. 

COSTA RICA 
H. T. Purdy, Altos del Banco de 
Costa Rica, San Jose. 

Wonham, Bates & Goode Trading 
Corp., 251 Fourth Avenue, New 
York, U. S. A. 

CUBA 
Westinghouse Electric International 

Co., Edificio Banco Nacional de 
Cuba, Havana. 

FRANCE 
Her colonies and dependencies 
Compagnie Electro-Mecanique, 12 
Rue Portalis, Paris. 

GREAT BRITAIN 
Her colonies, dependencies, and pro
tectorates other than in North 
America. 

Metropolitan Vickers Electrical Ex
port Company, Ltd., 4 Central 
Buildings, Westminster, S. W. I. 
London. 

GUATEMALA 
Emilio Selle, 10 Calle Oriente Numero 
2, Guatemala City. 

GUIANA, BRITISH (Lamp Agents 
only) 

Booker Bros., McConnell & Co., Ltd. 
Georgetown, Demarara. 

INDIA 
Consolidated Agencies, 21 Old Court 
House Street, Calcutta. 
Also Straits Settlements. 

Federated Malay States and Dutch 
East Indies, (Lamp Agents only). 

JAMAICA (Lamp Agents only). 
Pattison & Roberts. 9 West Street, 
Kingston. 

JAPAN 
Takata & Company, No. 2 Yeiraku-
cho-Nichome. Tokyo, Yokosuka, 
Kure, Taipeh, Hokodate, Moji, 
Saseho, Nagasaki, Kobe, Nagoya, 
Nagaoka, Osaka, Maizuru, Yoko
hama, Dalny, Seoul, 50 Church 
St., New York, U. S. A. 

MEXICO 
Cia. Westinghouse Electric Interna-
cional, 16 de Septiembre No. 58, 
Apartado No. 78-Bis Mexico City, 
D. F. 

NEWFOUNDLAND 
W m . Heap & Company Ltd., St. 
Johns, Newfoundland. 

Bowring Bros., Ltd., St. John's 
(Lamp Agents only). 

NEW ZEALAND 
(Miniature Lamp Distributors). E. 
J. Hyams, 118 Wakefield Street. 
Wellington. 

NORWAY 
Vickers Norsk Aktieselskap, 20 
Rosenkrantzgaten, Christiania. 

PERU 
Emilio Wagner y Cia., Calle de Coca, 
492-498 Lima. 

PHILIPPINE ISLANDS 
Catton-Neill Engineering & Machin
ery Co., 25 Santa Cruz Bridge, 
Manila; Alexander &: Baldwin, Ltd. 
82 Wall Street, New York, U. S. A. 

PORTO RICO 
Porto Rico Railway, Light & Power 
Company, San Juan, 90 West St., 
New York, U. S. A. 

Gustavo Roig, 8 Cristo St., San Juan 
(Lamp Agents only). 

SALVADOR 
W m . C. McEntee, Santa Ana. 

SPAIN 
Sociedad Espanola de Construccion 
Naval. Lealtad 8. Madrid. 
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The Baldwin Locomotive Works 
General Offices of the Company 

500 NORTH BROAD STREET, PHILADELPHIA 

REPRESENTATIVES AND AGENTS 
BOSTON, MASS. 

Henry Bartlett, 185 Devonshire Street. 
CHICAGO, III. 

Charles Riddell, 627 Railway Exchange. 
HOUSTON, T E X A S 

Russell A. Hey, 1501 Carter Bldg. 
N E W YORK, N. Y. 

James McNaughton, 120 Broadway. 
PITTSBURGH, PA. 

E. Converse Peirce, 375 Union Arcade Bldg. 
PORTLAND, ORE. 

A. J. Beuter, 313 Northwestern Bank Bldg. 
RICHMOND, VA. 

G. F. Jones, 712-713 Mutual 
ST. LOUIS, M O . 

A. S. Goble, 1210 Boatmen's Bank Bldg. 
ST. PAUL, MINN. 

Henry Blanchard, 908 Merchants National Bank 
Building. 

SAN FRANCISCO, CAL. 

Williams, Dimond & Co., 310 Sansome Street 
CITY OF MEXICO 

Paul G. Cheatham, 2a Capuchinas, 48, D. F. 
AFRICA 

F. V. Green, P. 0. Box 7017, Johannesburg, S. 
Africa. K 

Vines & Co., P. 0. Box 790, Lourenco Marques, 
P. E. A. 

ARGENTINE 

Wallace R. Lee, 185 Paseo Colon, Railway Bldg., 
Buenos Aires. 

AUSTRALIA 

R. Towns & Co., 31 Reiby Lane, Sydney, N. S. W. 
Newell & Co., 189 King Street, Melbourne, Vic. 
Leslie & Co., 959-61 Hay Street, Perth, Western 
Australia. 

BRAZIL 

C. H. Crawford, Caixa Postal 350, Rio de Janeiro 
Cory Bros. & Co., Ltd., Caixa do Correio 38, 
Bahia. 

Edward C. Holden, Caixa Postal 68, Para. 
CHILE 
Chas. R. Cullen, Casilla 109 D, Santiago 

CHINA 
Andersen, Meyer & Co., Ltd., Shanghai and 
Peking. 

D U T C H E A S T INDIES 

J. O. Feenstra, Nillmy Bldg., Bandoeng, Java. 
F R A N C E 

P. Negrier, Acting Manager, 14 Rue Duphot, 
Paris. 

G R E A T BRITAIN 

R. P. C. Sanderson, 34 Victoria St., London, 
S. W. 1. 

HAWAIIAN ISLANDS 

C. Brewer & Co., Ltd., Honolulu, T. H. 
INDIA 

F. T. Slayton, Temple Chambers, No. 6 Old Post 
Office St., Calcutta. 

JAPAN 
Sale & Frazar, Ltd., Tokio. 

M A N C H U R I A 

J. W. Kelker, 14 Pochtoviya St., Cor. Kirin, 
Harbin. 

MAURITIUS 

Stafford, Mayer & Co., Port Louis 
N E W ZEALAND 

Philips & Pike, Box 166, Wellington 
NORTHEASTERN E U R O P E 

F. W. Morse, Krolewska No. 1, Warsaw, Poland. 
P E R U 

Chas. R. Cullen, Apartado 1417, Lima 
PHILIPPINES 

Pacific Commercial Co., Manila. 
P O R T O RICO 

R. Carrion, Bank of Nova Scotia Bldg., San Juan. 
PORTUGAL 

E. Pinto Basto & Co., Ltd., 64 Caes do Sodre, 
Lisbon. 

SCANDINAVIA 

Olav Belsheim, Toldbogaden No. 8, Christiania, 
Norway. 

SOUTHEASTERN E U R O P E 

E. St. J. Greble, Jr., 19 Strada Brezoiano, Bu
charest, Roumania. 

SPAIN 

H. P. Austin, % Paris Office, 14 Rue Duphot, 
Paris, France. 

W E S T INDIES 

G. R. Perez, 520 National Bank of Cuba Bldg., 
Havana, Cuba. 

PLANTS 
Principal Works at Philadelphia and Eddvstone, Pennsylvania 
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