
2-Pole Motors Induction Motors 19
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Accelerating Time and Losses, Starting Motor Starting: I & M 21-22

Accelerating Time, Determining AC Mtrs & Cntrls: Fundamentals 29

Accelerating Torque Induction Motors 7

Across-the-Line Starters, Adjustable-Speed Magnetic Drive, Induction Motor Control Induction Motors 26

Across-the-Line Starters, Reversing, Adjustable-Speed Magnetic Drive Induction Motors 26

Actuating Devices, Ampli-Speed Adjustable Speed 13

Adjustable Speed Synchronous Motors 30-35

Adjustable Speed Drives, Mineral Processing Applications Applications 55-57

Adjustable Speed Drives, Paper Industry Applications Applications 53

Adjustable Speed Mag. Drives, HP Slip Loss, Formula AC Mtrs & Cntrls: Fundamentals 49

Adjustable Speed Magnetic Drives AC Mtrs & Cntrls: Fundamentals 48

Adjustable-Speed Magnetic Drive Induction Motors 28

Adjustable-Speed Magnetic Drive, Induction Motor Control Induction Motors 26

Air Control Unit P-Type Motors 10

Air-Gap Tolerances Installation & Maintenance 24

Alternating Current, 1, 2, & 3 Phase, Diagram Power Factor 5

Alternating Current Characteristics Power Factor 4
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However, before you use this, allow us to make a few
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1. Because many of these documents are graphics inten-

sive, file sizes on some texts run 30MB, 40MB or more.
If you intend to print from this CD, use the fastest
printer you have available.

2. NAVIGATION: Typically, you will find two icons on every
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that specific book’s Table of Contents.
(Books without a Contents page do not
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documents.
• Synopsis – Contains a brief overview of the content

each of the twelve texts.
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monly referenced diagrams from all twelve texts.
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• Formulas – Another sub-index, listing only the for-
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assistance via e-mail at em@electricmachinery.com. 

6. Finally, we welcome your comments and suggestions at
    any time.  Simply use the phone number or e-mail
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Amortisseur Winding Losses AC Mtrs & Cntrls: Fundamentals 30

Amortisseur Windings, Torque Synchronous Motors 10-11

Ampli-Speed Control Wiring, Diagram Adjustable Speed 14

Ampli-Speed Drives, Fundamental Equations Adjustable Speed 8

Ampli-Speed Slip-Torque Characteristics, Diagram Adjustable Speed 8

Angle of Lag of Rotor Behind Stator, Diagram Eng. Driven Generators 10
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Appendices P-Type Motors 20

Applicable Standards P-Type Motors 18
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Bearings and Lubrication Installation & Maintenance 16
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Boiler Feed Pumps, Application, Ampli-Speed Adjustable Speed 11
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Bracket Bearing Induction Motors Induction Motors 11

Bracket-Type Generators Eng. Driven Generators 14
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Brush Performance Installation & Maintenance 25
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Capacity Control, Standard Interrupting Induction Motors 27

Capacity Curve, Diagram Eng. Driven Generators 9
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Cement Plant Drives, Application, Ampli-Speed Adjustable Speed 38-39

Cement Processing, Motor Applications Applications 54

Centrifugal Compressors, Application, Ampli-Speed Adjustable Speed 13

Centrifugal Compressors, Applications Applications 17-19
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Centrifugal Pump, Magnetic Drive Characteristics, Ampli-Speed, Diagram Adjustable Speed 10

Centrifugal Pumps, Motor Applications Applications 20
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Change of Existing Motors Installation & Maintenance 8

Characteristics of P Type Motor Protection P-Type Motors 5
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Coil Insulation, Evaluation Tests Insulation 11
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Combustion Control - Boiler Draft Fans, Application, Ampli-Speed Adjustable Speed 10
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Comparison of IEC/EN & NEC/NFPA Requirements for P-Type Motors, Chart P-Type Motors 18

Comparison of Standards Between Major Countries, Chart P-Type Motors 25

Comparison of the Degree of Protection Between IEC & NEMA, Chart P-Type Motors 23

Comparisons of Standards Between Major Countries P-Type Motors 25

Composite Insulations Insulation 10-11

Compressors and Vacuum Pumps, Motor Applications Applications 10-19

Compressors, Starting/Pull-In/Pull-Out Torques, NEMA Recommendations, Chart Synchronous Motors 27

TOPIC BOOK SUBJECT PAGE
master index iii



Compressors, Synchronous Motor Applications Synchronous Motors 25

Condensate & Circulating Water Pumps, Application, Ampli-Speed Adjustable Speed 11

Condensate Pumps, Auxiliary Motors, Applications Applications 32

Conditions in Motor when Operating in Sychronism & at No Load, Diagram Synchronous Motors 17

Conditions in Synchronous Motor When Operating in Synchronism at No Load, Diagram AC Mtrs & Cntrls: Fundamentals 27

Conduction Effect Insulation 7

Connections in Typical Purge Test, Diagram P-Type Motors 13

Connections on the Voltage Regulator to Obtain Cross-Current Compensation, Diagram Eng. Driven Generators 19

Constant-HP Loads, Ampli-Speed Adjustable Speed 10

Constant-Torque Load, Magnetic Drive Characteristics, Ampli-Speed, Diagram Adjustable Speed 11

Constant-Torque Loads, Ampli-Speed Adjustable Speed 10

Construction Features Induction Motors 16, 17

Continuous Circulation P-Type Motors 5

Continuous Loads, Ampli-Speed Adjustable Speed 9

Control Centers, Induction Motors Motor Controls 11

Control Enclosures Motor Controls 34

Control Unit P-Type Motors 9

Controller, Ampli-Speed Adjustable Speed 14

Cooling Water Pumps, Auxiliary Motors, Applications Applications 32

Cooling Water Requirements per KW Loss for Ambient Water Temp., Diagram AC Mtrs & Cntrls: Fundamentals 13

Corona Effect Insulation 9

Corona In Rotating Machinery Insulation 26-35
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Corona In Rotating Machinery, Endurance Testing Insulation 30-32

Corona In Rotating Machinery, Measuring Methods Insulation 32-35

Correcting Power Factor Power Factor 12

Correcting Power Factor With Synchronous Motors Power Factor 14

Coupled Type Induction Motors Induction Motors 11

Crank Effort for 1 Cyl/Dbl Act & 2 Cyn/Sngl Act Compressors, Diagram Synchronous Motors 26

Crank Effort for 2 Cyl/Dbl Act & 4 Cyn/Sngl Act Compressors, Diagram Synchronous Motors 27

Crushers, Synchronous Motor Applications Synchronous Motors 29

Current Frequency in Field Windings as Motor Gets To Speed, Diagram Synchronous Motors 16

Current Limiting Protection, High Interrupting Capacity Motor Controls 24-25

Current & Voltage Relationships in a Shunt Circuit, Diagram Power Factor 9

Current & Voltage Relationships in a Series A-C Circuit, Diagram Power Factor 7

Current vs Speed Curve in Starting AC Motor, Diagram Motor Starting: I & M 6
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DC Power, Formula Motor Starting: I & M 11

Deep-Bar Rotor, Induction Motor, Diagram AC Mtrs & Cntrls: Fundamentals 39

Definitions and Formulae AC Mtrs & Cntrls: Fundamentals 6

Degree of Cooling (IC Code) P-Type Motors 23

Degree of Protection (IP Code) P-Type Motors 23

Delta Connection Eng. Driven Generators 6

Delta Connection, Diagram Eng. Driven Generators 7

Diagram, Leading Reactive KVA in % of Motor HP Synchronous Motors 9

Dielectric Coefficients Insulation 10

Dielectric Coefficients for Insulating Materials, Chart Insulation 10

Dielectrics, Characteristics of Insulation 6

Dielectrics, The Fundamental Elements of Insulation Insulation 4

Differential Protection Using "Self-Balanced" System, Diagram Motor Controls 30

Direct Current Component Eng. Driven Generators 12

Dissipation of Heat (Watts/Sq. In.) From Motor at Various Air Velocities, Diagram AC Mtrs & Cntrls: Fundamentals 12

Double Cage Torque Curves, Diagram AC Mtrs & Cntrls: Fundamentals 24

Double Cage Torque, Diagram Synchronous Motors 11

Double Cage & Deep-Bar Rotors, Induction Motors Induction Motors 14

Double Cage Rotor, Induction Motor, Diagram AC Mtrs & Cntrls: Fundamentals 39

Draft Fan Control, HP Output for Various Types, Ampli-Speed, Diagram Adjustable Speed 11

Drip-Proof Induction Motors Induction Motors 10

Drives, Special & Other, Auxiliary Motors, Applications Applications 34

Duct Size and Pressure Drop Relationships, Diagram AC Mtrs & Cntrls: Fundamentals 13

Dust Classifications, IEC & NEC/NFPA, Chart P-Type Motors 21

Dynamic Braking, Synchronous Motor Controls Motor Controls 7

EEx Suffixes, Codes, Descriptions, Plus IEC/EN & NEC Applications, Chart P-Type Motors 22

Effect of Capacitance on Voltage & Current, Diagram Power Factor 7

Effect of Field Discharge Resistance to Field Winding Resistance, Diagram AC Mtrs & Cntrls: Fundamentals 26

Effect of Inductance on Voltage & Current, Diagram Power Factor 7

Effect of Lagging Power Factor on A-C Equipment, Diagram Power Factor 11

Effect of Power Factor and Applied Load, Starting Motor Starting: I & M 30

Effect of Voltage on Power Factor, Chart Induction Motors 6

Effect on Initial Load, Starting Motor Starting: I & M 25

Effect of Voltage On Efficiency, Induction Motors, Chart Induction Motors 9

Effective Impedance Triangle for Shunt Capacitor Starting, Diagram Motor Starting: I & M 18

Efficiency Losses, Induction Motor, Formula Induction Motors 8

Efficiency of Induction Motors, Diagram Induction Motors 8

Electric Currents & Magnetic Fields in Stator of 3-Phase Squirrel Cage Motor, Diagram Induction Motors 13

Electrical Characteristics of AC Generators Eng. Driven Generators 8

Electrical Connections Installation & Maintenance 19

Elements of Motor Controls Motor Controls 4-5

EM Design "X" Squirrel-Cage Motors Induction Motors 19

Enclosure Comparison Between IEC & NEMA, Chart P-Type Motors 23
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Enclosure Designs for P-Type Motors P-Type Motors 16

Enclosures, Grouped Controls, Stress Cones Motor Controls 34-35

Energy Absorbed in Accelerating a Rotating Mass, Formula Synchronous Motors 13

Engine-Type Generators Eng. Driven Generators 14

Engine-Type Generators, Description/App/Specs, Chart Eng. Driven Generators 20

Equipment that Requires Reactive KVA, Diagram Power Factor 19

Equipment that Supplies Reactive KVA, Diagram Power Factor 19

European Test Institutions, Authorized, Chart P-Type Motors 26

Ex p Motor Protection Systems P-Type Motors 6

Ex p Protection Methods P-Type Motors 5

Examples of Duct Arrangements Installation & Maintenance 6

Excitation Changes, How They Vary Power Factors, Diagram AC Mtrs & Cntrls: Fundamentals 21

Exciter Connection, Diagram Installation & Maintenance 20

Exciter & Rotor Testing, Insulation Insulation 53

Exciter/Rotating Heat Sink/Synchronous Motor Circuit, Diagram Synchronous Motors 23

Explosion Protection, Methods of P-Type Motors 22

Fan Load, Magnetic Drive Characteristics, Ampli-Speed, Chart Adjustable Speed    9

Fans, Application, Ampli-Speed Adjustable Speed 13

Field Discharge Resistance to Field Resistance Ratios, Diagram Synchronous Motors 12

Field Forcing, Starting Motor Starting: I & M 30-31

Field Windings, Torque Synchronous Motors 12

Filters Installation & Maintenance 5

Flanged-Mounted Induction Motors Induction Motors 11

Flywheel Effect Eng. Driven Generators 11

Flywheel Effect, Formula Synchronous Motors 27

Flywheel Requirements, Determining, X-Y Curve, Diagram Synchronous Motors 27

Forced Draft Fans, Auxiliary Motors, Applications Applications 32-34

Frequency Changers & Stabilizers, Application, Ampli-Speed Adjustable Speed 13

Frequency Limitations in Starting Installation & Maintenance 34

Frequency of Current Induced in Field Winding During Starting, Diagram AC Mtrs & Cntrls: Fundamentals 27

Full Load Amperes of 3-Phase Motors, Chart Motor Controls 15

Full Load Drop Motor Starting: I & M 16-17

Full Load Excitation Eng. Driven Generators 8

Full Voltage Induction Motor Starting, Chart Induction Motors 21

Full Voltage Starters, Adjustable-Speed Magnetic Drive, Induction Motor Control Induction Motors 26

Full Voltage Starting, Diagram Motor Starting: I & M 8

Full Voltage Starting Inrush Factors for AC Motors, Chart Motor Controls 14

Full Voltage Starting with Disconnect Methods & Short-Circuit Protection, Diagram Motor Controls 5

Full-Load Speed & Slip Induction Motors 8

Full-Load Torque, Formula Induction Motors 7

Full-Voltage/Autotransformer/Reactor, Diagram Synchronous Motors 20

Fundamentals of Magnetic Drive Adjustable Speed 4
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Gas & Vapor Classifications, IEC/CENELEC, IEC/EN, & NEC/NFPA, Chart P-Type Motors 21

General Advantages Synchronous Motors 2-3

Generator Conditions Operating Under No Load, Diagram Eng. Driven Generators 10

Generator Definitions Eng. Driven Generators 4

Generator Formulas Eng. Driven Generators 4

Generator Reactances Table, Chart Eng. Driven Generators 11

Generator Standards & Accessories Eng. Driven Generators 14

Generator Symbols Eng. Driven Generators 4

Generator Voltage Dip for Various Excitation & Regulation Systems, Diagram Motor Starting: I & M 26

Generator Voltage Dip & Recovery During Starting, Diagram Motor Starting: I & M 21

Generator Voltage Dip with Initial Constant Current Load, Diagram Motor Starting: I & M 27

Generator Voltage Dip with Initial Load of Loaded Motors, Diagram Motor Starting: I & M 28

Graphic Method for Power Factor Calculations, Diagram AC Mtrs & Cntrls: Fundamentals 32

Graphic Method for Power Factor Calculations, Diagram Power Factor 21

Grease Specifications, Below 5000 rpm, Chart Installation & Maintenance 32

Grinders, Synchronous Motor Applications Synchronous Motors 29

Ground Fault Protection Motor Controls 29

Ground Fault Protection, Diagram Motor Controls 29

Group Controls Induction Motors 27

Grouped Controls Motor Controls 34

Harmonics Eng. Driven Generators 12

Harmonics, Connection & Grounded, Chart Eng. Driven Generators 12

Hazardous Group Designations, Chart P-Type Motors 20

Hazardous Location Considerations, Applications Applications 8

Hazardous Locations, Classifications P-Type Motors 20

Heat Run P-Type Motors 14

Heat Run Loading Practices Insulation 43-45

Heavy-Duty Induction Squirrel-Cage Motor, Diagram Induction Motors 16

Henries, Inductance Measured in, Formula Power Factor 6

High Interrupting Capacity, Current Limiting Protection Motor Controls 24-25

High Voltage Controls, Short-Circuit Protection Motor Controls 22-23

High Voltage Insulation Insulation 25

High Voltage Magnetic Induction Motor Control Motor Controls 13

High Voltage Magnetic Synchronous Motor Control Motor Controls 9

High Voltage Switchgear Specifications, Generator Eng. Driven Generators 25

High Voltage Synchronous Motor Control Motor Controls 49

Horizontal Ampli-Speed Magnetic Drives, Diagram Adjustable Speed 6

Horsepower Determination, Induction Motors Induction Motors 9

Horsepower Determination, Induction Motors, Formula Induction Motors 9

How a Synchronous Motor Operates, Diagram AC Mtrs & Cntrls: Fundamentals 19
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IC Code Demonstration, Chart P-Type Motors 24

IC & IP Codes of NEMA Enclosures, Chart P-Type Motors 16

IEC Ingress Protection Code (IP Code), Chart P-Type Motors 23

Impedance Power Factor 6

Impedance, Formula AC Mtrs & Cntrls: Fundamentals 7

Impedance, Formula Eng. Driven Generators 4

Impedance, Formula Induction Motors 5

Impedance, Formula Power Factor 6

Impedance Triangle, Diagram Motor Starting: I & M 13

Incher Control for Synchronous Motors Motor Controls 47

Incher Control, Motor Applications Applications 54

Induced Draft Fans, Auxiliary Motors, Applications Applications 32

Inductance Power Factor 6

Inductance Measured in Henries, Formula Power Factor 6

Induction Motor Controls Motor Controls 10-13

Induction Motor Efficiency Losses, Formula Induction Motors 8

Induction Motor Starting (Open Transition), Chart Induction Motors 21

Induction Motor Torque Varies with Resistance & Reactance of Cage Bars, Diagram Induction Motors 14

Induction Motors AC Mtrs & Cntrls: Fundamentals 36

Induction Motors, How They Operate Induction Motors 12

Inductive Reactance, Formula AC Mtrs & Cntrls: Fundamentals 7

Inductive Reactance, Formula Eng. Driven Generators 4

Inductive Reactance, Formula Induction Motors 5

Industrial Pumping, Application, Ampli-Speed Adjustable Speed 13

Inertia Factors for Different Load Applications, Chart Synchronous Motors 15

Initial Operation Installation & Maintenance 13

Initial Voltage Boost, Starting Motor Starting: I & M 31

Installation and Alignment Installation & Maintenance 10

Instantaneous Voltage, Current & Power 
for Unity, Leading & Lagging Power Factors, Diagram Synchronous Motors 7

Insulation, AC Generators Eng. Driven Generators 14

Insulation and Temperature Rise AC Mtrs & Cntrls: Fundamentals 10

Insulation and Temperature Rise Induction Motors 9

Insulation Degradation, Formula Insulation 41

Insulation Deterioration, Causes Insulation 46-49

Insulation Maintenance Installation & Maintenance 27

Insulation Maintenance Insulation 46-53

Insulation Performance Standards Insulation 54-59

Interlocked By-Pass & LCI Contactor for 2-Motor Applications, Diagram Synchronous Motors 35

International Standards                                                                                                   P-Type Motors 18
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Interrupting Capacity, Short-Circuit Protection Motor Controls 20-23

Interrupting-Capacity, Generator Eng. Driven Generators 26

Inverse Time Element, Thermal Overload Relay Motor Controls 28

Inverter Windings, 6 Pulse Single & 12 Pulse Dual, Diagram Synchronous Motors 33

Ionization Effect Insulation 9

Kilowatt Eng. Driven Generators 5

KVA Margin as Basis of Stability Eng. Driven Generators 9

KVA & Starting Torque Curves, Diagram AC Mtrs & Cntrls: Fundamentals 24

KVA Triangle for Shunt Capacitor Starting, Diagram Motor Starting: I & M 18

KVAR, Leading, Lagging, Diagram Synchronous Motors 8

Large HP Motors, Torque, KVA & Slip Characteristics, Chart Applications 50

LCA and LCF Systems P-Type Motors 8

LCA, Sequence of Operation P-Type Motors 8

LCA, Sequence of Operation, Pressurization Sequence P-Type Motors 8

LCA, Sequence of Operation, Purge Sequence P-Type Motors 8

LCA System P-Type Motors 8

LCF Component Description P-Type Motors 11

LCF, Sequence of Operation P-Type Motors 11

LCF, Sequence of Operation, Chart P-Type Motors 11

LCF System P-Type Motors 10

LCI, 12 Pulse, Diagram Synchronous Motors 33

LCI, 6 Pulse, Diagram Synchronous Motors 33

Leading Power Factor Motor in Terminal Voltage Application, Diagram Synchronous Motors 7

Leading Reactive KVA in % of Motor HP 
for Synchronous Motors at Part Load & at Various Power Factor Ratings, Diagram Power Factor 16

Leading Reactive KVA in % of Motor HP, Diagram  AC Mtrs & Cntrls: Fundamentals 31

Leakage Compensation P-Type Motors 5

Lightning, Surge Protection Motor Controls 36-37

Load Angle as Measure of Stability Eng. Driven Generators 10

Load Angle, Diagram Eng. Driven Generators 9

Load Characteristics, Ampli-Speed Adjustable Speed 8-10

Load Commutated Variable Freq. Drive (6-pulse), Diagram Synchronous Motors 31

Load, HP, RPM, Inertia, Slip, Load Torque & Pull-In Torque for Different Applications, Chart Synchronous Motors 16

Load Inertia AC Mtrs & Cntrls: Fundamentals 23

Load Inertia Synchronous Motors 14

Load Inertia & Minimum Slip for Pulling Into Step, Diagram Synchronous Motors 14
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Locked-Rotor Torque Induction Motors 7
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Low Voltage Magnetic Induction Motor Control Motor Controls 12
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Low Voltage Switchgear Specifications, Generator Eng. Driven Generators 24

Low Voltage Synchronous Motor Control Motor Controls 48

Lubrication—Relation to Other Machines Installation & Maintenance 8

Magnetic Drive Characteristics for Constant Torque Load, Diagram AC Mtrs & Cntrls: Fundamentals 49

Magnetic Drive Characteristics for Fan Load, Diagram AC Mtrs & Cntrls: Fundamentals 49

Magnetic Field Interaction Transmits Torque, Diagram Adjustable Speed 5

Magnetic Flux Paths for 4-Pole Induction Motor, Diagram AC Mtrs & Cntrls: Fundamentals 38

Magnetizing Current Eng. Driven Generators 5
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Mechanical Considerations AC Mtrs & Cntrls: Fundamentals 12

Mechanical Constructions Induction Motors 11

Mechanical Work Analogy of Power Factor, Diagram Power Factor 5

Mercury Thermometers, Error Factor, Formula Insulation 42

Meters, Generator Eng. Driven Generators 27

Meters & Relays Motor Controls 32-33
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Mill Drives, HP Requirements, Chart Applications 43

Mills & Pulverizers, NEMA Recommended Torques, Chart Applications 35

Mills, Synchronous Motor Applications Synchronous Motors 29
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Motor Control Centers Induction Motors 27

Motor Differential Protection Motor Controls 30

Motor Enclosures, Ventilation, Diagram AC Mtrs & Cntrls: Fundamentals 14-16
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Motor Generator Set Drives, Application, Ampli-Speed Adjustable Speed 36-37

Motor Heat Loss to Temp. Rise of Cooling Air, Formula AC Mtrs & Cntrls: Fundamentals 13

Motor & Load Torques for Cent. Fan - Motor Accel. Time, Chart Synchronous Motors 13

Motor & Load Torques for Cent. Fan - Motor Accel. Timed, Diagram Synchronous Motors 13

Motor & Load Torques for Centrifugal Fan, Diagram AC Mtrs & Cntrls: Fundamentals 28
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Motor Protection Coordination, Diagram Motor Controls 25
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Motor Regenerative Voltage Motor Controls 31

Motor Starting Characteristics Motor Controls 18-19

Motor Starting Methods Motor Controls 14-15
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Motor-Generator Sets, NEMA Recommended Torques, Chart Applications 31
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Multispeed, Across-the-Line Starters, Adjustable-Speed Magnetic Drive Induction Motors 26

Multispeed Induction Motor Control Motor Controls 11

Muscovite Insulation 13

National Standards P-Type Motors 19

Natural Frequency, Formula AC Mtrs & Cntrls: Fundamentals 28

Natural Frequency - Oscillation, Formula Synchronous Motors 26
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