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A D V A N T A G E S OF ELECTRIFICATION.—Terminals, Switching, Tunnels, 
Freight Haulage, Reliability of  Service, Flexibility of  Opera-
tion, Increase of  Track Capacity 

C H A P T E R I I 

E L E C T R I C A L T E R M S A N D T H E I R R E L A T I O N TO M E C H A N I C S . — E l e c t r i c -
ity, Static Electricity, Conductors and Insulators, The Magnet, 
Current Electricity, T h e Volt, The Ohm, T h e Ampere, The 
Wat t , Electricity by Chemical Action, Relation to Mechanics, 
Centimeter - Gramme - Second System - The Dyne, Mechanical 
Equivalents 

C H A P T E R I I I 

O H M ' S LAW.—Simple Circuit, Series Circuit, Parallel Circuits, 
Conductance, Solution of  Problems Involving Use of  Formulae 

C H A P T E R I V 

I N D U C T A N C E A N D CAPACITY.—Discoveries of  Faraday, Induction 
Due to Alternating Current, The Transformer,  Self-induction, 
Capacity, The Condenser, Effects  of  Inductance and Capacity 

C H A P T E R V 

T H E G E N E R A T I O N OF T H E E L E C T R I C CURRENT.—Faraday's Discovery, 
Fleming's Rule, Magnetic Lines of  Force, T h e Simple Genera-
tor, The Necessity for  a Commutator, The Direct-Current Gen-
erator, T h e Alternating-Current Generator 

C H A P T E R V I 

T H E E L E C T R I C MOTOR.—Principle of  the Electric Motor, Types of 
Motors Used, The Series Motor, T h e Torque of  a Series Motor, 
The Speed of  a Series Motor, The Induction Motor . . . 

C H A P T E R V I I 

T H E A L T E R N A T I N G - C U R R E N T S I N G L E - P H A S E MOTOR.—The Series 
Commutator Type, Interpoles, The Alternat ing-Current Doubly-
Fed Motor, The Alternating-Current Interpole Motor . . . 

C H A P T E R V I I I 

T H E T H R E E - P H A S E MOTOR.—Principle of  Operation, Stator Wind-
ing, Formula for  Speed, Method of  Speed Variation . . . 



R A I L W A Y MOTOR C H A R A C T E R I S T I C CURVES.—How to Read Them.— 
Direct-Current Motor Curves, Single-Phase Series Motor 
Curves, Single-Phase Doubly-Fed Motor Curves, Three-Phase 
and Split-Phase Motor Curves 

C H A P T E R X 

M O T O R C O M B I N A T I O N S FOR S P E E D CONTROL.—Series-Parallel Connec-
tions, Field Control, Alternat ing-Current Motor Combinations, 
Cascade Connection or Concatenation 

C H A P T E R X I 

G E N E R A L P R I N C I P L E S R E L A T I N G TO T H E O P E R A T I O N OF T R A I N S . — 
• Tractive Effort,  Tra in Resistance, Acceleration, Grade Resis-

tance, Curve Resistance, Speed-Time Curve, Examples . 

C H A P T E R X I I 

C O M P A R I S O N OF T H E O P E R A T I N G C H A R A C T E R I S T I C S OF S T E A M A N D 
E L E C T R I C LOCOMOTIVES.—Equated Tonnage Rating, Tractive Ef-
fort  Formula—Steam Locomotive, Tractive Effort—Electric 
Locomotive, Torque, Continuous and Hour ly Rating, Compari-
son of  a Steam with an Electric Locomotive 

C H A P T E R X I I I 
M E T H O D S U S E D FOR A C C E L E R A T I N G E L E C T R I C L O C O M O T I V E S . — D i r e c t -

Current Locomotive Control, Rheostatic Control—Series Re-
sistance, Rheostatic Control—Parallel Resistance, Rheostatic 
Control—Combination Resistance, Motor Combinations, T r a n -
sition Methods, Open-Circuit Transition, Shunted.-Motor T ran -
sition, Bridging Transition, High-Voltage Direct-Current Loco-
motive Control, Alternating-Current Locomotive Control. 
Single-Phase Arrangement, Preventive Coils, Three-Phase and 
Split-Phase Arrangement . 

C H A P T E R X I V 

E N E R G Y L O S S E S I N C U R R E D BY T H E V A R I O U S M E T H O D S OF A C C E L E R A -
TION.—Rheostatic Control, Series-Parallel Control, Series, 
Series-Parallel, Parallel Control, Energy Consumption and Re-
sistance Losses, Formulas, Notching Diagram, Field Control, 
Energy Losses—High Voltage, Direct Current, Energy Losses 
—Alternating Current 

C H A P T E R X V 

R E G E N E R A T I V E B R A K I N G W I T H E L E C T R I C L O C O M O T I V E S . — A v a i l a b l e 
Energy on Grades, Direct-Current Regeneration, Single-Phase 
Regeneration, Regeneration with Three-Phase Motors, Advan-
tages of  Regeneration 1 

C H A P T E R X V I 

T H E A I R B R A K E E Q U I P M E N T FOR T H E E L E C T R I C L O C O M O T I V E . — 
Changes Necessary, The Transfer  Valve, The Three-Position 
Double Cut-Out Cock, Regenerative Interlock Valve, The Air 
Compressor, Electric Compressor Governor, Operation of  the 
Svstem 



E L E C T R I C LOCOMOTIVE DESIGN.—Electr ical Systems, Electric Loco-
motive Classification,  Overhead Working Conductors, Thi rd-
Rail Conductors 

CHAPTER XVIII 
THE PANTAGRAPH.—General Design and Construction, Pantagraph 

Insulators, Pantagraph Framework, Pantagraph Shoe for  Al-
ternating Current, Pantagraph Shoe for  High-Voltage Direct 
Current, Pantagraph Insulator for  3000-Volts Direct Current, 
Methods of  Pantagraph Operation, The Oil Circuit Breaker . 

CHAPTER XIX 
T H E T H I R D - R A I L SHOE.—Design and Construction of  the Stationary 

Shoe and the Folding Shoe, Relation to Third-Rail Position, 
Arrangement of  Fuse Boxes 

CHAPTER XX 
T H E T R A N S F O R M E R A N D A U X I L I A R Y APPARATUS.—The Transformer, 

The Auto-Transformer,  The Double-Coil Transformer,  The 
Blower, Main Resistance—Grids—For Direct Current, The 
Water Rheostat, The Control Circuit, Charging the Control 
Battery 

CHAPTER XXI 
T H E CONTROL APPARATUS.—Control Systems, Electro-Ptjeumatic 

System, Electro-Magnetic System, Advantages of  the Electro-
Pneumatic, Locomotive Control Connection 

CHAPTER XXII 
C O N S T R U C T I O N OF T H E M O D E R N R A I L W A Y MOTOR.—The Frame, Pole 

Pieces and Field Coils, The Housings, T h e Armature, The 
Commutator, The Armature Winding, T h e Brush Holder . : 

CHAPTER XXIII 
M E C H A N I C A L D E S I G N OF T H E E L E C T R I C LOCOMOTIVE.—Electric Loco-

motive Transmissions, Direct-Geared Drive, Gearless Drives, 
Gear-and-Quill Drive, Side Rod Drive, Gear and Side Rod 
Drive, Wheel Arrangements and Frame Design, Drives on 
Foreign Locomotive 

CHAPTER XXIV 
I N S P E C T I O N A N D MAINTENANCE.—Mileage Between Inspections, 

Light Inspection, Heavy Inspection and Overhauling, Tr ip 
Inspection ^ 

CHAPTER XXV 
T H E S P E E D - T I M E CURVE.—Problem, Typical Run, Equivalent Grade, 

Data for  Curve Plotting Speed and Power Curves, Curve of 
Amperes Per Locomotive, Kilowatt Curve, Power Required 
for  Operation 't 



T H E C O N T I N U O U S S P E E D - T I M E CURVE AND T R A I N C H A R T . — P r o b l e m 
Construction and Use of  Chart, Effect  of  Acceleration on 
Schedules and Power Consumption 

C H A P T E R X X V I I 
GEAR R A T I O AND W H E E L DIAMETER.—Rela t ion to Speed and 

Tractive Effort,  Relation to Motor Characteristic Curves, 
Formulae 

C H A P T E R X X V I I I 

A N ELECTRIFICATION PROBLEM-I .—The Railroad's Tonnage Records, 
The Train Sheet, The Profile,  Characteristic Curves of  Loco-
motive, System of  Operation 

CHAPTER XXIX 
A N ELECTRIFICATION P R O B L E M - I I . — T h e Load Curve, Substations, 

Locating the Substations, Size of  Trolley and Feeders, Solu-
tion of  Assumed Problem, Maximum Load Condition, Location 
of  Trains, Direction of  Current Path, Determining Sizes of 
Feeders 

CHAPTER XXX 
ELECTRIFICATION S Y S T E M OF T H E FUTURE.—Effect  of  Industrial 

Growth, Electricity the Motive Power of  the Future, Possibility 
of  Increasing Voltage, Cost of  Electric Locomotive Operation, 
First Cost Offset  by Operating Advantages 

APPENDIX 

A B R I E F H I S T O R Y OF ELECTRIFICATION I N T H E U N I T E D STATES i n -
cluding :—Baltimore & Ohio—Baltimore Tunnels ; Boston & 
Maine—Hoosac Tunnel ; Butte, Anaconda & Pacific;  Chicago. 
Milwaukee & St. Paul ; Erie R. R. ; Grand Trunk—St. Clair 
Tunnel ; Great Northern—Cascade Tunnel ; Long Island R. R. ; 
New York Central—New York to Harmon; New York, New 
Haven & Hartford  ; New York, Westchester & Boston ; 
Norfolk  & Wes te rn ; Pennsylvania R. R. ; Southern Pacific— 
Oakland, Alameda and Berkeley Suburban Lines ; General 
Data, in Tabular Form, on Electrification  Throughout the 
World 


