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uses of, 137
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Brinnell method, 87
Brittle metal, 90
Bronze coating, 154
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Burns, 259, 260
1* degree, 260
2™ degree, 260
3" degree, 260
Butt joint, 141
Butt welds, 76

Cable, working lead, 56
Calcium carbide, 18
Calcium chloride, 18
Cap, tank protection, 268
Capillary action, 137
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Chip test, 92
Class A fires, 256
Class B fires, 256
Class C fires, 257
Class D fires, 257
Clean welding tips, 199
Cleaning metal, 140
Clothing, 246
fireproof, 248, 249
and gear, 40
Coated electrodes, 319
Coatings, 320
Cold chisel, 231
Collet, motor driven, 71
Common joints, 194
design, 188
Copper, 80, 96, 205
tips, 111
Cowhide, 247
Cracking, 27
Crayon, temperature indicating, 85
Creep, 30
Cutting, 189
angle, 228
attachment tip, 39
bevel, 230
gas tungsten, 241
metal, 209
metals, 11
speed, 225
straight line, 222
tip, 215
tip holes, 211
tips, professional, 226
too fast, 224
too slow, 225
Cylinders, 13
chained, 14
oxygen, 14

sizes, 14
storing, 15

Deoxidizers, 57
Ductility, 86

Earnings, 5, 6
EBW. See Electron beam
welding

Electron beam welding (EBW), 67
EBW, 67
Electroslag process, 69
Electrode holder, 57
Electrodes, 56

cutting, 63

flux-coated, 57

selection, 59
Electron beam welding, 71
Electroslag welding (ESW), 66, 67
Employment, 5
Equipment setup, 272
ESW. See Electroslag welding
European countries, 67
Explosion welding, 75
Explosions, 268
Eye injury, 268

Face shields, 250, 252
FCAW. See Flux-cored-arc welding
Filler material, 139, 172
Fire, 268
extinguishers, 258
station, 278
Fireplace grate project, 295
Flame
acetylene, 49
carburizing, 49, 52
cleaning, 151
control, 207
cutting, procedures, 232
neutral, 49, 50, 52
oxidizing, 50, 52
pure acetylene, 51
straightening, 75
Flange joint, 181
Flash welding, 67, 68, 70, 162
inertia, 72, 73



Flux, 56, 139
combinations, 120
coated wire, 65

Flux-cored-arc welding, 158

Fluxes, 104, 105, 118,119

Flywheel, 72

Free carbon, 94

Freezing, 60, 62

Friction welding, FRW, 71

Fusion, 10

Fusion welding, 147

FW. See Flash welding

Garden row marker project, 291
Gas-metal-arc welding (GMAW), 64,
65, 158

Gas-tungsten-arc welding (GTAW), 158

Gases, poisonous, 268

Gauges, 25

Gear, protection, 59

Glossary, 301

Gloves, 253, 254

GMAW. See Gas-metal-arc welding
Goggle parts, 251

Goggles, 3

Good weld, 193

Graphite, 94

Grinder stand project, 298
Grinding, 189

Grinding wheel, 95, 141

GTAW. See Gas-tungsten-arc welding
Gun, 240

Hand cutting tools, 212

Hand truck, 46

Handle, blowpipe, 47

Handling equipment, 261

Hardness, 86,87

Hay manager project, 287

Head coverings, 248

Heat effects, 242

Heat sources, 19

Heating, 151

Helmet, new, 59

History of gas welding, 10

Holds, weld bead, 200

Home workshop, 271
cost, 272

Hoods, 3

Hoses, 30, 32
double, 32
older, 32
positioning, 218
Siamese, 32
storing, 33

ICC regulation, 18

Identification, metals, by chips, 93

Impact strength, 88
Iron, 81, 94, 204

Job outlook, 5

Joints comparison, 157
common brazing, 142

Jump, 29

Kinetic energy, 72
Knobs, control, 34

Lap joint, 141
Laser-beam
cutting (LBC), 241
welding (LBW), 74, 75
LBC. See Laser-beam cutting
Leaks, 27
Left-handed threads, 46
fittings, 20
Lighter, new type, 42
standard striker, 42
torch, 40, 41
Lighting, 279
grinding wheel, 280
Liquid-air process, 12
Local codes, 283

Machining cuts, 243
Magnesium, 83, 98
Malleability, 87, 88
Malleable cast iron, 94
Melting point, 84, 85
Metal

cutting, 13,63, 209

edges, 149

gate, 293
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Metal (Cont.) regulator, attaching, 28
identification by appearance, 92 valve, cracking, 47
identification, 89
joining, 10 Paint coatings, 198
parent, 58 Perfect cut, 224
powder cutting, 238 Pipe
saw horses project, 292 cutting, 234
scrap, 99 marking, 234
sources, 98 Plasma, 3
warping, 201 Plasma arc cutting, 240
workbench project, 299 Plastics welding, 76

Metals _ Plate edges, 191
chemical properties, 84 Plow share, metal added, 104

ferromagnetic, 83
history of, 80
physical properties, 82
properties of, 86

Metal insert gas (MIG), 2, 64, 158
welding equipment, 65

Poisonous fumes, 3

Portable disc sander, 190

Post pounder project, 286
Preheat flame height, 225, 228
Preheating, 151

_ Pressure
Mlld‘ steel, setting, 47
Mobile cart, 282 working, 50

Multilayer, welding, 193.194, 200 Puddling, 170

Nature of the work, 1 g )
Neutral flame, 145, 218 Qualifications, 4
adjusting, 219, 220

Regulator, acetylene, 24, 26, 163

Oil, avoid on regulators, 26 diaphragm, 29
Opening valves, 47 differences, 26
Orifices, 39 freezing, 28
Other metals, 92 oxygen, 25
Outbuilding, 277 snugged up, 48
Outfit, welding, 66 Regulators, 263
Oxidize, 11 check list, 31
Oxyacetylene single stage, 24
cutting and welding, 65 two-stage, 24, 25
welding, 9, 10, 11 Related occupations, 7
Oxy-gas cutters, 3 Respirators, 252
Oxygen, 12, 13, 15 Rods, welding, 102,171
vs. air, 263 sizes, 175

connections, 265
control knob, 216, 217

cutting lever,38, 226 Safety, 267

flow, 215 Safety practices, 14
handling, 262 Safety shoes, 3

lever, 223 Safety plug, 20, 264, 265

not flammable, 16 acetylene cylinder, 21



Sand and water, 259
Sandblasting, 198
Scared off, 75
Scrap metal, 99
Scratch method, 61
Sears cutting tips, 214
Setting pressure for oxygen, 217
Setting up a guide, 228
Sheet metal, cutting, torch, 229
Shield-metal-arc welding (SMAW),
158
Shielding, special, 58
Skilled workers, 3
Slag and flashback, 39
molten, 69
SMAW. See Shielded-metal-arc
welding
Soap bubble test, 29
Soapstone pencil, 222
Solder
20A, 115
40- & 50 A, 115
40A, 132
chunky, 125
fine, 117
general purpose, 116
leadless, 117
silver, 117
Soldering, 2, 107, 108
copper plumbing pipe, 128
eye protection, 130
safety considerations, 129
technique, 123
ventilation, 130
Soldering iron, 109-11
joints, 122
with flame, 127
Soldering iron holder, 114
tip cleaning, 124
Solders, classifications, 131
tin-lead, 115
types, 131
Spark-lighter, 43
Spark test, 90
Sparks, 95
Special wrench, 49
Speed factors, 223
Stack cutting, 237

INDEX

Steel, 95, 204
Steel making process, 81
Stone patio, 277
Storage space, 280
Storage stack, 281
Strength test, 193
Stress, elasticity, creep, 89
Striker, 51
Surface film, 75

tinning, 125
Surfaces, preparing, 140
Surfacing rods, 103
Swing target project, 289

T-joint weld, 184
Tack welding, 153,176
ends of a beveled edge joint,
192
steel scrap, 275
Tank filler material, 19
before attaching, 48
valve, 27
Tapping method, 62
Tasks, concluding, 51
Tensile strength, 86
Tests, chip and spark, 90
Thermit welding, 66, 67
cutting, 230
joining, 155
Thicker metals, welding, 187
Thin metal, cutting, 229
TIG. See Tungsten inert gas
Tinning, 123
Tinted goggles, 250, 251
Tip
cleaning, 40
clogged, 40
cutting, 37, 38
sizes, 37, 144
welding, 37
Tools, common solder, 109, 121
Torch
acetylene, 113
brazing, 112
hand cutting, 213
lighting, 48
propane, 112
Spitfire, 138

d21
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Torch (Cont.)
angle, 234
lighter, 40
movement, 163, 227
popping, 199
Toughness, 87
Trade secret, 113
Training, 4
Truck, 20
Tungsten inert gas (TIG),
2,63, 64
Two-hands used for cutting, 222

Ultrasonic welding (USW), 70, 72
Underwater torch cutting, 238
Unions, 7

USW. See Ultrasonic welding

V-grooved butt or fillet welds, 76
Valve, acetylene flow, 216
check, 41
hose check, 42
Ventilation, 272
Vice grips, 152

Water filler, 18
Welders, 1

Welding
arc, 56
gloves, 248
hazards, 268-269
irregular edges, 178
processes, additional, 66
rod as guide, 233
rods, 103
steel plate, 190
table, 273
dimensions, 274
materials for, 273
tanks stand project, 296
tacking edges, 191
tips, Sears, 192
straightening, 41
White-hot state, 221
Wind chamber, 83
Wiping threads, 263
Wire brush, 148, 165
Wire-feed welding, 65
Work week, 4
Working conditions, 3
Workshop requirements, 283, 284
Workshop, indoor, 278
Wrought iron, 92

Zinc, 81



