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" " Generators G 1 8 1.1 Starters, Terminals and Con-

" Maintenance and Resurfacing G 3 37 nections 3 15
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" Pitch, D.C. Armature F 1 19 CI Starters, Time Element on 3 19

Compass Test of Magnets A 7 48 Starting Drum Control G 3 27

Compound Generators, D.0 G 1 18 CC Starting Rheostats G 3 12

Compound Magnet A 7 48 41 Switches, Reversing Drum G 3 25

Compound Motors D.0 G 3 8 Converter, A.C. Synchronous H 6 16

Condenser Charging Current H 1 14 Converter Stations H 8 3
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Static, Operation of H 5 37 Auxiliaries H 6 23
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Steam H 7 5
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Conductance, The MHO A 3 24 Characteristics and Connections..H 6 18

" Method (Resistance Calculation) A 5 32 Connections to Transformer 6 20
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" Electrical (See Wiring) " Power Factor, of H 6 20

Control of Electricity A 4 26 " Starting H 6 21

Controllers, A.0 H 6 26 " Voltage Control H 6 20

" " Drum H 6 40 " Voltage Ratios H 6 20

11 Drum Connections H 6 42 Cooling of A.C. Generators H 3 6

11 64 Drum Starting, Reversing and Cooling of Transformers H 4 6

Speed Control H 6 27 Copper Conductors, Line Transmission H 7 18

Full Voltage or Across -the -Line Copper Oxide Rectifiers H 6 6

Starting H 6 27 Corona, Transmission Line H 7 36

Installation Care and Main- Coulomb A 3 21

tenance H 6 44 Counter E.M.F. in D.C. Motors G 3 4

Maintenance H 8 50 Counter E.M.F. in Motors F 1 8
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Printing -Press H 6 39 Creeping of D.C. Meters G 2 20
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Economy Coil, Remote Control..G 3 19 Deion Circuit Breakers H 8 21

Motor G 3 14 Delta -Star Connections H 4 21

16 "No Voltage" and "No Field" De -Magnetizing A 7 47

Release Coil G 3 15 Dieletric A 1 10

G
fit G
ti G

G

G

G
 t

(;
 

64

Fi

64

66

t6 61

44

41.

It

44

14

61

116

44

46

64
66

61

64

61

41

46

11
46

46

td

44

46

64

66

44

66

66

64

di

66

"

11

16

"
"

"

.

.

"
"

"

"

"



INDEX 9
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Generators (See also Generators Electro Magnet A 2 19
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D.C. Motors, (See also Motors D.0 ) G 3 2 Motive -Force A 3 22
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Motor Controllers
di Motor Controllers (See also Con-
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Electrolytic Rectifiers
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Resistance Measurement G 2 25 Equalizer Connections, D.C. Generators....G 1 25
Self Induction in D.C. Circuits

ft Switchboards
H
G

1

2
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2
Estimating Wiring Jobs C
Excitation of Alternator Fields H

2

3

28
7

Direction of Flux Rule A 8 50 Exciter Anodes, Mercury Arc Rectifier H 6 10
Distribution, Grounded Systems H 7 57 Exhaust Steam Condensers H 7 5

" Lines H 7 36 External Cell Circuit A 6 43
" Substations H 8 2 Factory Lighting D 15
" System, Feeders and Mains H 7 56 Failure to Build up Voltage in D.C.

Door Bell B 1 4 Generator G 1 13
Door Opener, Magnetic B 1 15 Farad, Unit of Capacity A.0 H 1 14
Drum Controllers, A.C. Motor (See also Farady, Michael A 2 17

Controllers A.0 ) H 6 40 Feeders and Mains, Distribution System H 7 56
Drum Controllers D.C. Reversing G 3 25 Field Excitation of Alternators H 3 7
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Earth's Magnetism A 7 44 Fire Alarms 13 2 11
Edison Primary Cell A 6 40 Fire Protection, A.C. Maintenance H 8 52
Edison Nickel -Iron Storage Batteries J 35 Fixtures, Home Lighting D 43
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Efficiency of D.C. Motors G 3 10 Flood Lighting D 27
Electric Arc A 2 19 Formulas, Ohm's Law A 4 27
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Part Sec. Page
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Cut -Outs, Automotive 47 Compound Generators G 1 19

Electric A
di and Motor Installation, A.0

2

8
15

27
" Drives for G
" Equalizer Connections G

1

1

6

25

Principles A 9 48 " Equalizer Switches G 1 25

Troubles, Automotive 48 " " Failure to Build up Voltage G 1 13

Generators, A.C. 3 2 " Failure to Build up Voltage G 3 40

" " Adjusting and Transferring " Field Excitation G 1 12

Load on 3 15 " " Field Frames G 1 7

Armature, Construction 3 4 " " Field Poles G 1 7
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and Connections 3 16 Voltage Characteristics G 1 19

Construction F 2 " Flemings Right Hand Rule G 1 11

Cooling of
di Engine Type
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" " Horse Power Calculations G
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Circuit Connections 3 7 Parallel Generators G 1 26
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Reassembling 8 37 " " Operating Principles F 1 6
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,, Peripheral Speed G 1 6
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Graphite Brushes, D.0 G 3 32 Illumination, Lamps, Mercury Vapor Lamp
Gravity Cells A
Ground Detectors, A.0 H

6

8

39
33

Circuit and Operation D
it Lamps, Mercury Vapor Lamp Mech...D

38
38

Grounded Circuits A 8 55 " Mercury Vapor, Operating
Grounding Transformers H 4 24 Voltage D 39
Growler, Armature Testing F 1 24 " Mercury Vapor Tubes D 37

Guard Rings and Horns, Lightning Light, Coefficient of Unitization D 14

Protection H 7 53
It g< Colors, Wave Frequencies D 3

Heat Energy of Coal A 1 9 Controlling and Directing with
Heating Effect of Electric Current A
Heavy -Duty Oil Switches, A.0 H

2

8
19
19

Reflectors
di Diffusing Bowls D

10

12

Helix A 1 51 Distribution D 7

High -Frequency Alternators K 8 Inverse Square Law for D 9

High -Frequency Energy, Sources of K 7 Measurement, Units of D 6

High -Tension Air -Break Switches, A.0 A 8 21
4' di Measuring Devices D 6

" " Fuses, A.0 H 8 23 If , Nature of D 3

" Insulators H
" " Magnetos, Automotive I

7 19

31

Quantity, Unit of D
id Reflection D

7

. 9
High Voltage Power Measurement H 1 29 If Spot and Color Flood D 22

" " Spark Coils A 9 60 Standard Intensities in
Home Lighting D
Horn and Sphere Gaps, Line Protection H 7

40
45

Foot -Candles D
di Lighting, Bays D

17

16

Horse Power A
" " Brake Tests G
gg " Calculations for Prime Movers...G
" " sating of D.C. Motors G

Horseshoe Magnet A

3

3

1

3

7

25
9

21

5

44

" Counter D
if " Factory D
It Factory Problem D

ig Fixtures, Depreciation Factor D
di Fixtures, Mounting Height of D

22
15

18
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15

"Hot" Line Work & Protective Equipment.H 7 42 Flood D 27
"Hunting" of Synchronous Motors H 5 24 Home D 40
Hydro Electric Plants H 7 8 If ig Motion Picture D 31
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Id Office Problem D 19

Hy -Rate Discharge Test, Storage Batteries.. J
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Mean Spherical Candle Power D

15

15

7

4
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If Landing Field Flood Lights D 32 Principles of D 2

Lighting Equipment D 31 Reflectors, Light D 4
Airway Lighting or Route Beacons....D 35 If Reflectors, Types of D 10

Aviation Lighting D
ig Candle Power and Light Measuring

31 Signs Construction and Operation D
" Flasher Circuits D

24
24

Devices D 6 (g Neon Tube D 26
" Counter Lighting D 22 " Wiring & Constructing Small Signs D 27
" -Flood Lighting D 27 Ig Voltages of Lamps D 5

Foot Candle Meter D
di Foot Candles, Unit of Intensity D

7

8
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1

2
16
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If Home Lighting D 40 " Lamps (see also Illumination, Lamps).D 2 9

Home Lighting Fixtures D 43 Induced Magnetism A 7 44
Incandescent Lamps, Edison D 2 " Pressure and Current, Direction of ....A 9 57

Lamp Life and Rated Voltages D 5 " Pressure Generated, Amount of A 9 57

Lamps, Efficiency of D 5 Inductance ,.A 2 19

" " Incandescent Types of D 4 Inductance in A.C. Circuits H 1 10

Mazda D 4 Induction Coils A 9 59
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if Mercury Vapor, Care and
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Part Sec. Page
Induction Motor Controllers H 6 26

Motors (see Motors A.C) H 5 2

" Change Poles and Speed F 2 24
" Change Voltage F 2 20
" Construction and Principles of F 2 6

" Efficiency and Power Factor H 5 5

" Horsepower, Voltage and
Frequency Ratings H 5 6

Regulators H 4 28
" , Operating Principles H 4 29

II Frequency Meters H 2 14

Inductive Reactance H 1 10

Inductor Type Alternators K 8

Industrial Signal Systems B 2 13

Inspection Records, A.0 H 8 32

Installation and Maintenance, A.0 H 8 27
" and Maintenance, D.C. G 3 27
" Signal Systems B 2 15

" Wiring for Light and Power C 2 24
" of Transformers H 8 29

Insulated Wires A 2 18

Insulating Varnish, A.C. Stator F 2 25

Insulation Tests, with. NI egger H 8 47
Insulations, Armature, D.0 F 1 10

Insulators A 2 17

" Bushing H 7 26
" High Tension H 7 19
(I Pin Type H 7 20

Strain H 7 24
" Transmission Line H 7 19

" Wall Bushing H 7 25

Interference, Radio K 85
Internal Cell Circuit A 6 43
Interpoles G 1 33

Kilowatt, Unit of Electric Power A 3 24
Kilowatt Hour Meters, D.0 G 2 21

Kenotron Rectifiers H 6 6

Keys, Keyways, Pulleys and Gears,
A.C. Maintenance H 8 41

Knife Switches G 2 4

Lagging Current, Caused by Inductance H 1 12

Lap Winding, A.C. Machines F 2 12

Lap Winding, D.C. Armature Coils F 1 14

Lead -Acid Cells, Storage Batteries J 2

Leading Current H 1 22
Lenz's Law of Induction H 1 11

Leyden Jar Condenser A 1 10

Lifting Power of Magnets A 8 54

Lighting (see Illumination) 1)

Lighting System Troubles, Automotive I 53

Lightning A 1 11

" Arresters H 7 45

" Aluminum Cell H 7 50
11

" Arc -Over Values H 7 55

" Auto Valve H 7 48
" Connections and Operation H 7 51

,, " Graded Shunt H 7 47
" Guard Rings and Horns H 7 53

" Horn and Sphere Gaps H 7 45
" and Line Protection H 7 45
" Overhead Ground Wires H 7 53
" Oxide Film H 7 49
" Surge Absorbers H 7 54

" Rods A 1 12

Line Calculation, Transmission H 7 34
" Charging Current, Transmission H 7 36

Part Sec. Page
Line Conductor Arrangement and Spacing.. H 7 31

" Conductor Copper, Aluminum H 7 18

" Costs, Transmission H 7 39

" Drop, Voltage A 4 29
11 Erection, Transmission H 7 40
11 Fittings, Transmission H 7 30

" Ice and Wind Stress H 7 38
" Insulators H 7 19

" Interference, with Signal Lines H 7 33

" Loss A 4 30
(I Pole Climbing, Transmission H 7 41

" Protectors and Lightning Arresters H 7 45

" Reactance and Capacity H 7 35
II Sag and Tension, Transmission H 7 36
,, "Sagging Tees" and "Pulling Grips"... I i 7 41

" Skin Effect and Corona H 7 36

" Steel Towers H 7 29

" Supporting Structures H 7 27
(1 Ties, Transmission H 7 22

" Transmission H 7 17
(1 Transposition H 7 32

Lines of Magnetic Force A 8 53

Live Line Work and Tools H 7 42

Load Demand Indicators, D.0 G 2 23
Loadstone A 7 43

Local Action in Cells A 6 39

Lubrication, A.C. Bearing Maintenance H 8 38

Magnet A 2 19

Magnet A 7 43

" Plunger Type A 8 56

" Shell Type A 8 56

" Winding and Repairing A 8 54

" Wires, Armature, D.0 F 1 10

Magnetic Alloys A 7 49

" Circuit A 7 45

" Circuit in D.C. Generator G 1 11

" Effect A 2 18

" Field A 2 17

" Field A 7 45
It Field Around Wires Carrying Current A 8 49

" Flux A 7 45

" Flux A 8 53

" Forces between Parallel Wires A 8 50
,, Lifting Power A 8 54

" 'Lines of Force A 7 45

" Materials
.

A 7 46
,, Polarity A 8 52
" Poles A 7 44

" Shields A 7 48

" Starters, D.0 G 3 20

" Strength A 7 47
" Yoke or Keeper A 7 47

Magnetism A 7 43

Magneto Breakers, Automotive I 34

" High -Tension, Automotive I 31

" Motive -Force A 8 53

" Safety Gaps, Autoinotive I 33

" Telephone B 3 9

" Timing, Automotive I 34

" Magneto Troubles, Automotive I 36
Maintenance, A.C.Machines H 8 27

" Air Gap Measurements H 8 32

" Air Gaps H 8 42
" A.C., Bearings H 8 34

" " "Frozen" H 8 40

" Lubrication H 8 38
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Part Sec. Page Part Sec. Page
Maintenance A.C., Controllers H 8 50 Meters D.C. Operating Principles G 2 12

A.C., Fire Protection H 8 52 " D.C. Potential and Current Coils G 2 18
It Inspection Records H 8 31 " Recording G 2 21
11 Insulation Tests, Megger H 8 47 Relay Type Recording G 2 22

Motors Over -Heating H 8 47
41 Shunts and Resistances G 2 15

Overload and Single -Phasing H 8 46 It Types of G 2 12
It Safety Precautions H 8 33

It Voltmeters G 2 13

Secondary Resistance H 8 43 Watthour G 2 17

Shafts H 8 41 Watt -Hour Constant and Time
61 Single -Phase Motor Troubles H 8 48 Element G 2 19
61 Squirrel -Cage Rotor ....H 8 43 Wattmeters G 2 16

Slip -Ring Rotor Troubles H 8 43 Microhms A 3 23

Spare Parts, Stocking of H 8 51 Motor Commutator, Mica Undercutting G 3 37
11 Starters H 8 50 Motor and Generator, A.C. Installation H 8 27
41 Starting New Machines H 8 49 Motor -Generator for Signal System B 1 5

Stator Troubles H 8 45 " Substation H 8 6

Tools and Instruments H
it D.C. Machines G

8
3

33
35

" Principles, D.0
" Troubles (see Maintenance D.C.

F 1 8

Bearing Lubrication G 3 36 for List) G 3 38

Brushes and Commutators G 3 37 Motors, A.0 H 5 2
41 Controllers G 3 38 " A.C. Applications on Ships H 5 34

Motor Troubles, List of G 3 38 " B T A Variable -Speed H 5 30
It 14 Resistance Tests G

Test Equipment G
3

3

41

41

Characteristics
nt "Choke -Bars"

H
H

5

5

3

29
14 Tools for D.C. Maintenance G 3 42 " Compensating Windings,

Maximum Demand Indicators D.0 G 2 23 Repulsion H 5 10

Maxwell Unit of Force A 8 54 Condenser Table H 5 45

Mechanical Degrees F 2 3 Condenser Type Split -Phase H 5 8

Mechanical Method of Producing Electricity.A 2 17
It Construction F 2 6

Meggers G 2 25 Controllers, Reducing Voltage in.H 6 29

Mercury Arc Power Rectifiers H 6 10 Double Squirrel -Cage H 5 28

Arc Substation, H 8 8 Double Squirrel -Cage,
Vapor Lamps (see also Illumination

Lamps) D. 37

Operating Principles of
ft Efficiency and Power Factor

H
H

5

5

29
5

Vapor Lamps, Maintenance D 40 Enclosed -Type H 5 33

Meters, A.C. H
A.C. Adjustment of Watthour H

2

2

2

11

Fynn Weichsel
tl and Generator Installation

H
H

5

8

31

27

" Ammeters H 2 2 Horsepower, Voltage and
" Connections H
" Creeping of, Watthour H

1

2

27
10

Frequency Ratings
it Internal Resistance

H
H

5

5

6
19

" Damping of H 2 3 Operating Principles of
" Demand Indicators H
" Dynamometer Type Instruments.H

2

2

12
3

Synchronous Motors
tt Over -Heating

H
H

5

8
22
47

" Electro-Static Voltmeters. H 2 8 Overload and Single -Phasing H 8 46

" Frequency H 2 13 Phase -Wound H 5 17

" Hot Wire InstruMents H 2 7 Polyphase H 5 13

Induction Type, Frequency H
" Induction Type Instruments H

2

2

14

5

Portable
tt Power Factor of

H
H

5

5

33
5

" Moving Iron Type Instruments ...H 2 2 Power Factor Correction H 5 35

" Shaded Pole Induction H
if " Test H

" Thompson Inclined Coil H
Pollyphase Watthour H

2

2

2

2

7

11

3

11

It Rotor Construction
Rotor Troubles
Secondary Resistance

it Series or Universal

H
H
H
H

5

8

8

5

8
42
43
11

" Power Factor H 2 12 Shaded -Pole H 5 9

" Vibrating -Reed Type Instrument  H 2 13 Single -Phase H 5 7

" Voltmeters H 2 2 " (see A.C. Stator) F 2 7

Watthour H
D.0 G

2

2

9

12

" Troubles
ft Slip

H
H

8
5

48
4

" Care and Adjustment G 2 13 Slip -Ring H 5 17
!It " Compensating Coil G

"Creeping" G
2

2

19

20

" Applications
" Characteristics

H
H

5

5

21

19
14 Damping Disk and Magnets G 2 18 " Speed  Control H 5 18

Direct Acting Recording G 2 21 " Starting Current -H 5 20

Indicating Wattmeters G 2 16 " " and Speed Control with
Kilowatt -Hour G

ft 41 Maximum Demand Indicators G
2

2

21

23

External Resistance
It Special

H
H

5

5

18

28
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Part Sec. Page
Motors, A.C., Split -Phase H 5 7

44

66

A.C., Squirrel -Cage
" " Characteristics Auk H

Power Factor and Efficiellfry.H
" Starting, Single -Phase

" Torque, Squirrel -Cage 5

" Voltage Adjustment,
Compensator

Super -Synchronous
Synchronous

" , Adjusting Power Factor by
Changing Field Excitation H

Application of
Characteristics
Connections
Construction and Excitation H
Damper Winding
Hunting
Motors as Condensers
Operating Principles
Power Factor, Adjustm't of H
Pull Out Torque of
Speed

" Starting
Testing Single -Phase, Split -

Phase Motors
Tests for Locating Troubles in

Secondary Resisters
Three -Phase Operating Principles.F
Torque of Induction Motors H

-Phase Operating Principles F
Types and General Principles
Universal or Series

and Generators, A.C., Reassembling H
and Generators, D.0

Motors, D.C.
" D.C., Armature Resistance
" " Automatic Remote Control

Automatic Starters
Brake Horse -Power Test
Braking, Dynamic
Brushes (see also Brushes

Carbon D.C.)
Bucking or Jerking
Characteristics
Commutation
Commutators, Mica Undercutting.G

" Resurfacing and Truing
Compound Wound
Counter E.M.F. in

" Voltage, Effect on Speed G
Differential Compound
Direction of Rotation
Dynamic Braking
Efficiency Tests and Calculations.G
Fails to Start
Horse Power Calculations
Horse Power Rating
List of Common Troubles
Lubrication
Maintenance
Neutral Plane, Position of
Noises, Unusual
Operating Principles
Operating Principles
Operating Temperature

66

It 64

61

44

44

14

14

St

66

SI

4.6

61

it

IS

66

44

61

66

Part Sec. Page
Motors, D.C., Overheating of G 3 39

5 14 " D.C., Overload Protection G 3 22
5 16 " " Overspeeds G 3 39
5 16 " " Polarity of Interpoles for G 1 35
5 12 " Principles G 3 3

15
II " Ratings ,G 3 3
It " Regenerative Braking G 3 30

6 36 <, " Remote Control G 3 18
5 27 44

" Reversing Rotation of G 3 25
5 21 ' " " Rotation, Direction of G 3 4

46 " " Reversed G 3 39
5 26 44 " Series G 3 7

5 26 Ii " Shunt C 3 6
5 26 IS " Slow Starting and Weak Power G 3 39
5 24 " Sparking at Brushes G 3 39
5 22 44 " Speed Control G 3 12
5 22 " Indicators G 3 42
5 24 " Regulation and Control G 3 3
5 35 64 44 " Compound Motors G 3 8
5 22 44 64 44 " Differen. Comp. Motors.G 3 9
5 25 II 16 64 " of Series Motors G 3 7
5 23 64 44 "of Shunt Motors G 3 6
5 3 " Stalling Torque of Comp. Motor G 3 8
5 25 II " Torque of Diff. Corn. Motors.G 3 9

" " Shunt Motors G 3 6
8 49 " " Starting

14

G 3 15

" Torque of Compound Motors.G 3 8
8 44 4t 41 ti " Diff. Compound Motors.G 3 9
2 11 41 AI It " Shunt Motors G 3 6
5 4 " " Starts too Quickly G 3 39
2 11 II " Stopping G 3 15
5 2 41 41 Test Equipment for Locating
5 11 Faults G 3 41
8 37 " " Testing for Troubles G 3 40
1 3 " " Torque Speed and H.P G 3 4
3 2 " " Troubles G 3 38
3 5 " " Winding Temperature G 3 36
3 14 Multiplex Windings, D.C. Armatures F 1 21
3 18 Natural Magnets A 7 43
3 9 Negative Charge A 1 8
3 29 Negative Element or Pole A 6 38

Neutral Plane, D.C. Generator G 1 14
3 31 Neutral Plane, D.C. Motors F 1 22
3 39 Non -Magnetic Materials A 7 46
3 5 Oersted, Unit of Force A 8 54
1 34 Office Call or Signal Systems B 2 6
3 37 Office Lighting D 19
3 37 Ohm, Unit of Resistance A 3 22
3 8 Ohm's Law for A.C. Circuits H 1 10
3 4 Ohm's Law for D.C. Circuits A 4 25
3 5 Ohm's Law Formulas A 4 27
3 9 Oil Circuit Breakers, D.0 G 2 6
3 4 Oil Cooled Transformers H 4 7

3 29 Oil Switches, A.C. H 8 17
3 10 Oil Switches Heavy -Duty, A.0 H 8 19
3 38 Open Circuits A 8 55
3 10 Operating Principles, D.C. Generators G 1 11

3 2 Overhead Ground Wires, Lightning
3 38 Protection H 7 53
3 36 Overhead Transmission H 7 17
3 35 Overload Protection, D.C. Motors G 3 22
1 34 " and Single -Phasing H 8 46
3 40 " Relays, A.C. H 6 27
1 6 " Relays, D.0 G 2 7

3 3 Oxide Film Lightning Arresters H 7 49
3 36 Parallel Circuits A 5 30
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Part Sec. Page
Parallel Circuits A 5 33
Parallel -Series A 5 36
Paralleling of Alternators H 3 11
Paralleling D.C. Generators G 1 23
Pasted Plates, Storage Batteries J 2
Permanent Magnets A 7 46
Permeability and Reluctance A 7 47
Phasing Out Alternators H 3 11

Physiological Effect of Electricity A 2 20
Plan Reading, Circuit Prints B 2 2
Plante Plates, Storage Batteries J 2
Plunger Type Magnet A 8 56
Polarity of Converters H 6 23
Polarity of D.C. Generators G 1 23

" of Dry Cells A 6 43
" of Electro-Magnets A 8 52

Polarization of Cells A 6 38
Pole Climbing, Transmission H 7 41

" Cross Arms, Transmission H 7 29
" Sizes, Transmission H 7 28
" Spacing, Transmission H 7 28

Polyphase Transformers H 4 5

Porus Cup Cells A 6 40
Portable A.C. Motors H 5 33
Positive Charge A 1 8
Positive Element or Pole A 6 38
Potential A 3 22

" Transformers H 4 32
Power Calculations, A.0 H 1 23

Calculations for Prime Movers G 1 21
Equipment Installation H 8 28
Factor, A.0 H 1 21

" Correction H 5 35
Definition and Formula H 1 22
Meters, A.0 H 2 12
Problems and Graphic Solution H 5 40
Synchronous Converters for

Correcting H 6 20
" Measurement, A.0 H 1 25

46 Plant, Auxiliary Equipment H 7 12
Hydraulic H 7 8
Rules H 7 13
Rules H 7 2
Steam H 7 4

Transmission, Electrical H 7 13
Primary Cells A 2 16
Primary Cells A 5 37
Primary Induction Coil A 9 60
Prime Mover G 1 21
Prime Movers, Starting and Control of H 7 11

Printing Press Controllers, A.0 H 6 39
Problems (Ohm's and Watt's Laws) A 4 28
Pyrometer A 2 16
Radio

A.C. Receivers K 60
Antenna, Circuit and Current Flow K 13

" Installation of Receiving K 18

Lead-in Wires and Loops K 19
Receiving K 17
Types of K 15

Arc Transmitters K 11

Audio Frequency Amplification K 49
" Frequency Transformer and

Amplifier Connections K 51
Automatic Tuning and Remote Control K 67
"B" Battery A 6 42
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11

it
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61

11

11

11

11

Part Sec. Page
Radio Battery Eliminators K 66

Continuity Tests K 78
Detector K 24
Dynamic Speakers K 71
Energy or Waves K 5

Faults, Classes of, and General
Symptoms and Tests K 77

Filter K 64
Frequency Amplification K 48
Frequency and Wave Length K 6
Grid Bias Resister K 66
Grid Biasing K 33
Grounds and Counterpoise K 17
Heterodyning of Regenerative Circuits K 47
High Frequency Alternators,

Induction Type K 8
History and Developments K 3
Impedance Coupling K 56
Interference K 83
Loudspeaker K 69

" Loud Speaker Coupling K 54
Mechanical Troubles K 80
Modulated Oscillator K 83
Modulation K 12
Neutralizing Procedure K 58
Neutrodyne Circuits and Neutralizing K 57
Oscillation of Regenerative Circuits K 47
Phones and Loudspeakers K 68
Power Amplification K 53
Power Supply Troubles K 82
Power Units for A.C.Receivers K 63
Protection from Lightning and

High Voltage Lines K 18
Push Pull Amplifier K 51

Radiotron, Tube, Characteristics Chart K 43
Receivers K 24

" Construction of K 72
" Regenerative K 46
" Troubles 75
" Wiring K 74

Receiving Circuits K 44
Reception K 20
Rectifiers, Gaseous K 67

" Tubes K 67
" and Voltage Regulator Tubes K 42

Reflex Circuits K 47
Resistance Coupled Amplifiers K 55
Screen Grid Circuits K 62
Screen Grid Receivers K 60
Set Analysis K 76
Set Wiring K 73
Signaling K 12
Simple Five Tube A.C. Circuit K 61
Sources of High Frequency Energy K 7

Spark Transmitter Principles K 7

Speaker Troubles K 82
Superheterodyne Receivers K 58
Test Equipment K 76
Testing and Servicing Receivers K 73
Tone Control K 68
Troubles K 75

" in Radio Frequency Stages,
Detector and Audio Stages K 81

" Shooting K 78
" and Symptoms K 77

Tube and Voltage Troubles K 80
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Part Sec. Page Part Sec. Page
Radio Tuning K 20 Relays, A.C. H 8 24

" Tuning and Resonance K 14 " A.C. Magnetic Overload _H 6 27
If Vacuum Tubes K 27 " Motor Controllers H 6 26

A.C. Tubes K 39 " Overload, Construction H 6 33
64 Tubes Amplification Factor K

it as Amplifiers K
36
35

" Thermal and Magnetic Overload H
41 D.C. Protective

6
2

27
8

11 Characteristics K 32 61 D.C. Reverse Current G 2 8

Characteristics K 43 Flashover H 6 25
11 Construction K 27 It Signal B 1 16
It Control Action of Grid K 30 46 Telephone B 3 16

Effect of Grid Leaks K 35 Temperature H 6 25

Grid Biasing K 33 Reluctance in Magnetic Circuit A 8 53
46 Grid Leak and Condenser . . . K 33 Reluctance and Permeability A 7 47

Heater Element K 40 Remote Control, D.C. Motors G 3 14

Internal Capacity K 37 Repairing Magnets A 8 54
11 Operation of K 29 Repulsion Motors H 5 10

Oscillators K
ti Plate Current K

10

30

Residual Magnetism
Resistance A

8

3

51

22
14 61 Plate Resistance K 38 of A.C. Circuits, Determining H 1 27

61 Radiotron, Characteristics 44 of Conductors (Table) C 2 19

Chart 43 ,, Cof Conductors (Table) 2 23

Reactivation of 42 Measurement, D.0" G 2 25

Rectifier Action 31
14 of Parallel Circuits A 5 31

Screen Grid 37 Reversing Drum Controllers, D.C. Motors..G 3 25
It 14 Space Charge
ft Types of

37

40
Reversing Drum Switches, D.C. Motors G
Revolving Field Alternator F

3

2
25

3

Valve and Detector Action K 31 Rewinding Old Armatures, D.0 F 1 21
11 Variable Condensers for Tuning 23 Rheostats, Alternator H 3 8
14 Variable Inductance Tuners 21 Rheostats, D.C. Motor Starting G 3 12
It Voltage Divider
tit Voltage Troubles

65
80

Right Hand Rule for Direction of Flux A
Rotor, A.0 F

8

2

50
6

61 Volume Control 53 " A.0 F 2 20
11 Wiring 73 " Phase -Wound F 2 6

Reactance and Capacity 1 10 " Squirrel -Cage F 2 6

Reactance and Capacity 1 15 " Troubles, Slip -Ring H 8 43

Reassembling A.C. Motors and Generators H 8 37 " Troubles, Squirrel -Cage H 8 42

Reciprocal Rule for Resistance Calculation ..A 5 32 " Windings, A.0 F 2 20

Recording Instruments, D.C. Meters 2 21 Sag and Tension of Transmission Lines . . .. H 7 36

Records, A.C. Inspection (Maintenance) H 8 32 "Sagging Tees" and "Pulling Grips" H 7 41

Rectifiers and Converters 6 Salesmanship C 2 27
It Copper Oxide 6 6 Saturation, Units and Strength of Electro

Electrolytic 6 3 Magnets A 8 53
14 Full -Wave Bulb -Type 6 5 Scott Transformers H 4 26

Gaseous 67 Secondary Cells A 6 37

Half -Wave and Full -Wave
tt Kenotron

6
6

3

6

" Induction Coil A
" Resistance Troubles H

9
8

60
43

Mercury Arc 6 7 Self -Induction, Automotive Ignition I 16

" " Care and Testing of Bulbs -II
it Connections and Circuits H

6
6

9

12

Self -Induction in D.C. Circuits H
Separators, Storage Battery J

1 13

5
1.4 It Connections and Operation H 6 8 Series Circuits A 5 30

Exciter Anodes 6 10 " Circuits A 5 33
11 Operation and Care

11 Starting
66 Voltage, Efficiency and

6

6

15

8

" A.C. Impedance of H
" Generators, D.0 G
" Motors, D.0 G

1

1

3

16
17

7

Power Factor 6 13 It Parallel, Circuits A 5 36

" Radio 67 " and Parellel Connections of Generators
" Vibrating 6 2 and Batteries A 5 33

Reflectors, Illumination 1) 4 " or Universal A.C. Motors H 5 11

Reflectors, Illumination 10 Shaded -Pole. Motors H 5 9

Refrigeration, Refrigerants 3 Shafts, A.C. Maintenance H 8 41

" Cycle 4 Shell Type Magnet A 8 56

" Principles 2 Short Circuits A 8 55

" Refrigerators, Electric 1 " Circuits, D. C. Armature F 1 26

" Refrigerator Troubles 5 " and Grounds, Wiring C 2 37

Regenerative Braking 3 30 " Induction Motors F 2 31

Regulators, Induction 4 28 Shunt Wound D.C. Generators G 1 24
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Part Sec. Page Part Sec. Page
Shunt Wound D.C. Motors G 3 6 Signal, Putting Your Training into Practice. B 2 19
Shutting Down an Alternator H 3 16 Recorders B 2 12
Signal, Advertising, Value of B

" Annunciators, Connections and Tests B
el Annunciators, Locating Faults in 13

2

1

1

20
21

23

Relay Terminal Tests
le Relay Terminals and Connections
It Relays

B

B
B

1

1

1

20
17

16
Apartment Door Bell and Opener " Adjustment and Care of B 1 20

System B 2 6 " in Burglar Alarms B 1 18
Automatic Signaling Machine B

it Balanced Alarm Systems B
it Barn or Garage Alarm B

Batteries B
it Bells and Buzzers, Care and 'lest of 11

2

2

2

1

1

14
10

5

4
14

" Open Circuit Stick
" in Telegraph Systems, Ground

Circuits
it Reset Switch

Return Call Systems

B

B

B

B

2

1

2
2

8

19

9

3
Bells and Lamps B

it Bells, Muffling of B

1

1

11

14

Running Signal Wires
It Saving Wires by Use of Double

B 2 16

Bells, Transformer B
it Bells, Troubles B
tit Benjamin Signals B

I

1

2

5

11

15

Circuit Switches or Grounds
Saving Wires by Special Group Con-

nection and Separate Batteries

11

B

2

2

4

7

Burglar Alarm, Closed Circuit, .
It Selective and Master Calls B 2 4

Two Flat B
it Burglar Alarm Foil for Window

2 7 Silent
if Special Arrangement of Vibrating Bell

B 1 14

Protection B 2 10 for Constant Ringing B 2 7
It Buzzer B 1 14 " Starting a Business of Your Own B 2 20
It and Call Systems 11 1 3 Stick Relay Circuits B 2 8

Call System without Switches B 2 4 41 Switches B 1 6
It Closed Circuit System B
ft Combination Bells B

1

1

4
13

" Burglar Alarm B
" Closed Circuit- and Double Circuit. B

1

1

8

7
" Closed and Open Circuit Alarms B 2 9 Symbols Used in Signal Diagrams B 2 2

It Common Devices B 1 4 Telephones (see Telephones) B 3 2
Connecting Vibrating Bells for Testing to Locate Proper Wires for

Series Operation B 2 5 Connections B 2 17
Current Supply Troubles B 1 6 Thermostatic Switch B 1 10

41 Door and Window Springs B 1 8 Three Section Alarm System B 2 9
It Doorbell B 1 4 Tools and Materials, Necessary B 2 21

Double Circuit Stick Relay B 2 9 Tracing Circuits, Methods of B 2 2
41 Drop Relays for Constant Ringing

of Signals B 1 15

Traps
it Trouble Shooting

B

B
1

2

9

19
Si Emergency Wires, and Pulling -in " and Tests B 1 10

Replacements B 2 17 " Tests B 2 17
Estimating Job Costs 11 2 20 Types of Circuits B 2 2

4t Fire Alarm Devices and Circuits B
"Fishing in" Wires, "Mouse" and

2 11 Vibrating Bells
Wiring, Caution Necessary for Safe

B 1 11

"Fish Tape" B
le Floor Switches B
it Fusible Links for Fire' Alarms B
di Horns or "Howlers" B

2
1

2

2

16
9

13

13

and Reliable
Wiring Materials

Single -Phase Current
If Motor (see also Motors A.0 )

B
B

F
H

2

2

2

5

18

18

4
7

Hotel or Office Call System with Motor Troubles H 8 48
Annunciator B 2 6 Slip of A.C. Motors H 5 4

Industrial Signals & Heavy Duty Bells.B 2 13 Slip -Ring Motors (see also Motors, A.C.) H 5 17
Installation of Call and Signal System.. B 2 15 Slip -Ring Rotor Troubles H 8 43
Key or Lock Switches B 1 9 Solenoids A 8 51

Layout or Location of Parts in the Sound Waves B 3 2
Building B 2 15 Spark Advance, Automotive Distributors A.. 21

Lock Switch Connections B
li Magnetic Door Openers B

2

1

11

15

" Coils, High Voltage
" Plugs, Automotive

A
I

9 60
18

Magnetically Operated Switch (Relay).B
it -Generator (Power Supply) B

1

1

17

5

Sparking at Brushes, D.0
.Specific Gravity, Storage Battery

G
J

3 39
8

Office or Shop Call System B 2 6 Specific Resistance of Materials A 3 23
Open Circuit Systems B 2 3 Speed Control, D.C. Motors G 3 12

Open Circuit Systems B
it Open, Closed & Double Circuit Relays 11

1

1

4
18

" Indicators
" Regulation, D.C. Motors

G
G

3

3

42
3

Plan Reading B 2 2 Spider, D.C. Armature F 1 4
It Plans and Symbols 11 1 4 Split Phase, Single -Phase Motors H 5 7

Proper Location of Parts for Closed Squirrel -Cage Rotor Troubles H 8 42
Circuit System B

it Pull Boxes and Code Call Devices B

1

2

18

11

Squirrel -Cage Rotors
Stalling Torque of Series Motors, D.C. G

F 2
3

6

7

Push Buttons B 1 7 Star and Delta Starters, A.C. Motors H 6 43

46

64

66

44
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Part Sec. Page Part Sec. Page
Starters, A.C. Motor H 6 26 Stator Windings, Open Coils F 2 39

A.C. Motor Across -the -Line, or Full Windings Pitch and Coil Span F 2 11

Voltage H 6 27 " Polarity, Correct Test for F 2 21

Auto Transformer or Pole Group Connections F 2 20
Compensator H 6 34 It Poles and Speed Change F 2 24

44 It Automatic Carbon Pile
CI It " Remote Controlled

Carbon Pile
It Compensators, Starting

H
H
H

6
6

6

31

36
30

Principles of A.C. Generators F
ti Reversed Coil Groups F

it " Connections F
it " Connections and Grounds F

2
2

2
2

2
30
29
31

Voltage Adjustment H 6 36 It " Phase F 2 30
61 it Printing Press H

It Remote Cont'lled Automatic.H
6

6

39
36

Revolving Field Alternators F
ti Short Circuits F

2

2

3

31
11 Resistance Type H 6 29 Shorted Coil Groups, A.C. Wind... F 2 29

Star -Delta H 6 43 IC Shorted Turns F 2 28

A.C. Maintenance H 8 50 CI Single -Phase F 2 7
It Automotive I 39 Skein Windings F 2 7

D.C. Motor (see also Controllers D.C.).G 3 11 Speed Change F 2 24
44 Magnetic D.0 G 3 20 IC Star and Delta Connections F 2 17

Troubles, Automotive I 43 Terms and Definitions F 2 11

Starting Alternators H 3 15 Testing Split -Phase Motor F 2 30

A.C. Motor with a Compensator H 6 34 Three -Phase, Marking and
It and Control of Prime Movers H 7 11 Connecting Coil Leads F 2 15

Current of Slip -Ring Motors H 5 20 41 Three -Phase Winding, Procedure.F 2 13

D.C. Generators G 1 22 Troubles F 2 27
Mercury Arc Rectifiers H 6 8 Two -Phase Winding Example 2 12

46 New Machines, A.0 H 8 49 Types of 2 7

Own Business B 2 20 Types of Coils 2 13

Single -Phase Motors
Synchronous Converters

H
H

5

6
12

21

Varnishes, Air Dry and Baking ....F
ti Voltage Change in Motors

2

2
25
20

Synchronous Motors H 5 25 Voltage Change Effect on Current,
Torque of Series Motors, D.0 G 3 7 Induction Motors F 2 21

Static on Belts A 1 11 Stopping, D.C. Motors G 3 19

Condensers H 5 36 Storage Batteries, (see Batteries)
Control and Protection A 1 11 " Batteries Automotive I 14

Electricity A 1 8 " Cell or Battery A 6 38
It Electricity Condenser A 1 10 Store Lighting D 16

Experiments A 1 8 Steam Cycle, Power Plants H 7 6

Explosions
tt Machine

A
A

1

1

11

9

" Power Plants H
" Turbine H

7

7

4
7

Stator
it Troubles

F
H

2

8
4

45
Steel Towers, Transmission H
Street Lighting D

7 29
28

Winding Connections F 2 16 Strength of Electro Magnets A 8 53

" Fractional Pitch Windings F 2 19 Substations H 8 2

Terms and Definitions F 2 11 " Combination H 8 9

Test for Correct Polarity
it Troubles

F
F

2

2

21
27

CI Converter H
Distribution H

8
8

4
2

Si Types of F 2 7 Frequency -Changer H 8 7

Types of Coils F 2 13 Mercury -Arc H 8 7

FA.C..
di A.0

it Changing Number of Poles and
F

2

2

7

13

Motor -Generator H
it Switchboards (see also Switchboards) H

Surge Absorbers, Lightning Arresters H

8
8
7

6
10
54

Speed F 2 24 Switch Gear, A.0 H 8 11

Coil Group, Winding
it Coil Polarity

F
F

2
2

11

11

Switchboard, A.0 H
" A.C. Circuits and Wiring H

8
8

10
15

Construction of A.C. Motors F 2 6 " " Layout H 8 12

Electrical Degrees F 2 3 " Operation H 8 15
IS Fractional Pitch Windings F 2 19 " Substation H 8 10

Frequency, Changes in F 2 23 " " Switch Gear - H 8 11

Grounded Coils F 2 28 " D.0 G 2 3

Induction Motor F 2 6 IC CC Bus Bars G 2 9
41 Insulating Varnish and Com- Feeder Panels G 2 2

pounds on A.C. Windings F 2 25 CI Frames G 2 3

Lap Winding for A.C. Machines ..F 2 12 141 Generator and Feeder Panels G 2 2

Mechanical Degrees F 2 3 Knife Switches G 2 4

Open Circuits and Defective Layout and Circuits G 2 10

Centrifugal Switches F 2 31 PanelMaterials 2

.

41

66

64 44
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66 66 64
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Part Sec. Page Part Sec. Page
Switchboards, D.C., Pipe Frames G 2 4 Telephone, Cables and Terminals  B 3 16

D.C. Switch Mounting and Current " Called Line, Calling Line B 3 11

Rating G 2 5 Central Energy Systems and Phones..B 3 12
CI " Types of G

" Wiring G
2

2

2

10

Complete, Circuits B

Condenser B

3

3

10
12

It Telephone B 3 13 Dials, Construction and Operation B 3 20

Switches and Fuses C 2 2 If Exchange B 3 12

" for Call and Signal Systems B 1 7 Great Field for Specialists with
Centrifugal, Induction Motors F 2 9 Electrical Training B 3 2

D.C. Field Discharge G 2 6 Ground Circuits, Cables B 3 27

" Generator Equalizer G 1 25 Important Parts and Devices B 3 4
If Instrument G 2 8 Impulse Springs B 3 21

Knife G
if Switchboard G

2

2

4
4

Induction Coil B
id Jacks and Drops B

3

3

7

15

High -Tension Air -Break H
Oil, A.0 H

8

8

21

17

If Key Switches B
ft Lightning Protection and Transposition.B

.3

3
14
28

Symbols A 3 25 If Line Banks and "Wiper" Contacts ...B 3 21

Symbols of Electrical Units A 3 21 Lines B 3 27

Synchronizing of Alternators H 3 13 Magnetos B 3 9

Synchronous Converter, Starting H 6 21 Operating Principle B 3 20

" Motors (see also A.C. Motors, Synchr.).H 5 21 Phantom Circuits B 3 28

" Motors Starting Compensators H 5 26 Plugs B 3 14

" Speed Motors H 5 3 Polarized Bell with Permanent
Synchroscopes H 2 16 Magnet Armature B 3 9

Synchroscopes H 3 14 14 Principles of Operation B 3 2

Tables, Aluminum Cable, Size, Weight, Receiver B 3 5

Strength, and Resistance H 7 20 Receiver Hook Switch. B 3 6

Battery Electrolyte Mixtures J 9 Relays B 3 16
If Conductor Sag and Tension (Trans.)..H 7 37 Relays Slow Acting B 3 26

Conductor Spacing (Transmission)....H. 7 31 Shunt Springs B 3 21

Conduit Sizes, for Number of Wires...0 1 31 Simplified Circuit of Important Parts B 3 23

Currents Required by Squirrel Sound Waves B. 3 2

Cage Motors H 5 7  " Sound Waves Transmitting and
Current Carrying Cap'ity of R.C. Wires.0 1 6 Reproducing Electrically B 3 3

11 Current Carrying Capacity of R.C.
and Varnish Cambric Cov. Wires . . . C 2 20

Switchboard Connections, Simple B

Switchboard Lamps B
3

3

15

14

Inductive Reactance of Lines per Switchboard for Manual Operation B 3 13

1000 feet H 7 35 It Transmitter B 3 4
CI Insulator Arc -Over Voltages H
1.4 Lighting Intensities in Foot Candles D

7 55

17

Troubles B
if Wiper Shaft and Selector Mechanism B

3

3

29
22

Line Transposition Practice H 7 32 Testing, D.0 G 3 40
14 Magnet Wire, Sizes, Weights

and Resistance C 2 23
Testing Magnetic Coils A
Thermal Method (of Producing Current) A

8
2

55
16

11 Pole Heights and Settings
(Transmission Line) H 7 28

Thermo Couples A
Thermostats, Switches B

2
1

16
10

Power Factor, Condenser Sizes H 5 45 Thompson Inclined Coil Instruments, A.C...H 2 3
41 Sparking Distance of Air Gaps,

. High Voltage H 7 47
Three -Wire D.C. Systems G
Three -Phase Current F

1

2
26

5

Specific Resistance of Common Mater A 3 23 Timing Ignition, Automotive I 22
Starting Torque of Induction Motors..H 5 15 Tools for Maintenance Work G 3 42
Temperature Conversion, Fahrenheit Torque, Squirrel -Cage Motors H 5 15

and Centigrade H 4 10 Tracing Circuits B 2 2
14 Transmission Cable Strength, Size, Transformers A 9 60

Weight, and Resistance H
if Transmission Voltages H

Wire Dimensions, Rubber Covered C

7

7

1

18

17

30

Transformers H
It Air Blast Cooling of H
if Auto H

4
4
4

2
6

27

Wire, Sizes, Weights and Resistance...0 2 29 Auxiliary Oil Tanks and
CI Wires in Conduit, N tither of C 1 29 Breather Ports H 4 8
If Vacuum Tube Charicteristics K 43 Bell, Signal B 1 5

Voltage Drop per Ampere, in Wires...0 2 22 Connecting Primaries in Series H 4 18

Telephones (see Signal) B

" Automatic B
3

3

2

20
Connections H

ft Connections to Converter H
4
6

16
20

" Batteries and Current Supply B 3 7 Construction H 4 3

" Bells B 3 8 Cooling H 4 6

" Biased Polarized Bells for Pulsating CI Current H 4 30

D.C. Operation B 3 9 If Delta -Star Connections H 4 21
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"
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"

"

"

"
"
"

"
14 "

"
"

"

44

%

"

"

"

dd

61

"
"

"

"

"

rOP

44

11

"

it

"

Id

id

"

"

"

.

"

'

"

"

"

"


